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IlfBODOGflOl 
A arS.«f Bismisaioa #f SlmA F^watlm m& Ammlm 
•fia follwiag p«€#giils«4 #as«Qtialm prot®tee.», 
fats, aiia«ml% amd &&• mms&Q,ry 4ji. 
•©B4«r t© th» mlm&l ia m aomal# stat#* Tli€s« 
foet fa®t®rs ai^  la appr©ppiat€ artmiats to bwlM ap 
tlssttss-^  fctsatf a»i uttsowilmf' ^mmvstes.^ and th.m 
%& mrry m pr©p«:F pl^ fllelogltsi aeilvlty« Btst ^<1 !i«#eMil.ar 
«a«-rgy am h&%h lfidt8p«ti#abl«-,. a»a ai^ €trivtA trm ttas oxi--
4alioit ftf or^ anie etapoaads within t-l» tlss««#. f&« exact 
»f fe® tlssaw of foM matarlals l« not 
1IH0WII, but w« €« isaaw tka% ©xfgsn is prtm&vy agan% Invol-
m& %M a rsaetliai, aad t&at* It Is 
tfcif »t^ aa to tli« toefty bf memm &t t*» 
it-d MoM e®i»pa»@]ls»» 
WitMii %li« tol0«i ^2.1® thsm is fotindl s «d pligss-Rt 
©mlled 'M«*ogli@toiii, wlilisb isd-afer*® upon tfe» Ixsth its 
mQtsir iti <3f:^ g«a*«si*i^ lag- empaQity,* B^a l^eto-Ja hyss tmn 
§hmm- td te® a <i«api€x ©-rgaul® @«>«-pomi€ eoasittl^  mt a prss* 
grmiPp h«aS.a>. mA a p3?#%«ia.,, globln^  ^ f& tlis iiania 
p^@rt3.-oii is a@@rlb«a t^ s aMlltf #f ap ia t&i 
tmm*. fMs pmp^T%y sf f&etat«al 
gea t# «*ipp#s«i t'o fe# prtaarili' tut' %m %m Irm &tm %m thys 
iia©l-#«s ©f -tfe# mOflmmMrn It tl^ ti . If mvmaX m%  ^
•Anilw mm g-o m «-rei^«a4f .gtippli 
1>1#M «il:S «i-«t Int. %m hlM  ^strtaan foi*. tJief sm 
tut «lf fc©€S.0« eapatjls #f isai^ tiig-b.«a« l^oM.ft* Pux*tta.«-i«o»g 
«!«#« mll0 sat mm M m ffxpeaAablit mt** 
tii€F« 'mms% tee. a murm. 
0»r pp#«0Al af tfeie bli^  t€lls w#. tlia  ^
€yt€S. »M witnin s|st«s 
3L# tmm  ^*M«lf 8®sM«r#4 tBe i, md #sp«#t^ 3.^  
la tl&€ f»4. mrw ©f tli® Img hm@a.m fft® p»€^F#0r of %!»• 
®i^ rtiwf€f%e i« A »Q#i€at«4 ©til ®r sftgala l^sst *lil^  
W-' 
its mml^ m t& 'hmmm m iPtd toiowi m-rimmXe,#. Af%«F 
mmmZM foup thMm. 
mvpumlm mm witMa sp-l#ia# ««?•• 
rm  ^ mwd %3-mph tio4«B# thM l®aal#sM#ria, gii«s 
tea«k %o loag 'hmm %q f®ra mm riiii# tlit 
1# In torn af bli® ptg««a%s» 
4 <l#fl«.t«a«s? of « mr^ mmXm la tei^ . »# aa€mi».# 
I# awf pi^ ss-nt sf mam%jm^^ tMs g«a* 
«Fal. t«i« mw be wMiftAird 3tet® Bmw-^m.%. %??«% aott 
«ly- Im .m& teat als® Sa tl*t 
mm% mmmmwf im ' 9mm mmy to® 
«t 4i#%afy ©tesr# 
mm attly m X:«i a«^ mm-
ttAmm* 
gwi«ia% gltoiriip®; a«»iw trntmrn^, 
^®#sl.toXy %ii»- wiat tmy mm pmAmm€  ^
tm%S: «i. wm %f fe&t «fpe-si»« 
mm» fltf ^m himA im 
#$sg,@s rnUtm m9 pfiaitt"?® *pp««-
im att^ F-s m t&» f«mi:©,.i.-«tts m^mSm *#• ®f 
apiasti# itft'#, iiwaXIf t# M - a«»®«S.&t#4 wi-ife t 
rtaiPrai #f mmmr^ 
-®f fit# hm«0 ©r' rsttsw 
efi#si« wbA M pmmp%9  ^toy ll-rtr 
93E%rm«t«-»: m tea® 
t% ttef pa%l«»t '««s* #i«ittea« *»at»a% »r a 
m %m aiM-
»#%#F «%€.iMsl ana la^«€«# tat# Itt-
Msa ®f ti® g&stF»-tetsstiB«l. ana tis.« sa  ^
g«»it»»arl.aarf ^«»as«s|, %im U%9^ mMmm t&i .re®»ittr 
i»iM-r -nf mi. h3.m&. mtXm# •g3.^ #«gte ii«*iag'iL,«b|ii I» it®t 
Alt ttei a©r«iA s tettiiainf 
,iil,«« t# bs fey 
a«iaSat#t«Bi€ ia istfg# ftei?« M m99wmn%3y- mm t» 
a»isstl,e.tti-ai:«f ««%!«« #f ©©pptr. 
«tiife3a toMf • pm&mm€  ^«ali» 
mA tet«lc tlw# 
imim 'Wto». imm^%MWm fe® 
mtm frm »y;ph41.l% 
mmmrn ttei- ««8« iH«p# iwi to 
i6n««i#* FwiiMl s»Ii# te 
%I«I- WLM& TUT- T» M« #F TTE A 
ttffei^ g p#aii®«a.% mtmt Sa tfets mm-* 
'f^ aa|»i*itf- #f fall wll&ttt- %tef .««©»«• •»! 
tk^ Wme m3.mmm giwm*- M& &* lei 
^mmmlmrn §f t&s-pe m at^ t- fmm m '©iit## 
%# ®f' m'^ mm «i ..liPi fiwiii 
im -mmm &t vtmrnr., •#* t&i-
sail 4afe®.«;tlait|. «€ f«a i«* 
-mm %fps# 
mty. mpm m #f »f pa*-
S4j»i %l« -iiitsm ^Mmki%9mti,m &.mm a-st %li#s« 
mmmMm whtek mm «f at«taif -wigla, « -si*- %# •»-
%# ttei «»§€• M 
it -«f^  §.mtlm€ a««ritteg t#- tfeas* 
1-,, mm A^m «m. mmm fca wMA -%fet ^©aktt»«-
iM-
2»- :mtmi^mn laeiwA# -^ 3, %h^m tw« •%» 
msm^SL%m4. €»«««-•-
%m -fat- i« ©aa#i4 m fmft :totalsi,t 
t^ lk# ttes -te®a #t f&« wm 
ft Isw aaiwgl#&ijs- lf«:l 9Wf%hrmf-tm m** 
«»aa«» if «ll. Ii# 
.Xf-T#!:, It mm39M % « -iipsfc ## ^9r- lr«s,- «» is %Ibi-
€!,«$.», -fters.fai'##. tt M m 4;l#i#g«:g «8t- i« -e;!®#®®! 
tof -#.#»§ tha- m'&mlmm* 1% It m%m$Xm to 1lis®.t 
im to fettot ,ipll€»-
%»•!?« 8  ^mm€iMm- «»w- #f t&i I@»g: -l8 -^«.-» S«tr|-* 
sstaia i««» a®t m • 
tfchillftl »y^» -.©I*- ita mmrrm-* A% pmmmM tiis« 
I# n& ptm9 ,f»F it «aM#s i^ mmSSSmf 
*-hew %% w«M M MutM mm^ 
SiattMa  ^ tt» fF®lil^ #ii 
!%• mm p^mtmAf tlm^A a»t:riM©aal. !«• 
mtm #o«l€ te«^ mm^ Q&mlntm%mttm. If^ on .a»A 
ia. t&«- wla4® ®-f «ws iafe-stigatorg #Fla$.isBi #%ll,l. 
th® «-ff«etlir®n»-e® &f #®pper as m -s«pi»l.swsst %# 
i»- fSffli Wm% wm .^ te#rgmi©- niife# 
tiN®6«@ ®af Im sab«itlttt#a te 3.t«« -mt .A^mq- &«MJ» • 
ls«#a v«.I«#€ mm li»-a«fcopdJi#tl.« ^#a%st- fe»y aa^tfee-f 
S1q«« «E|,S%S %tot^  •iwli*' 
fm 'kwm mm%w%%.lmBl mm%m^ 
ibtewiiB# «aiy mwy- mlxmy^ mmm.tm M fiatstisa iai 
%M,m It t-e «« Hlgfeif pii.rifl,«i. 
mt'QrlnXm. ia- trnrntiM^^^m ]^ r#bl«a« 
fl»i mt %m^9 mvy mmll %& mmh mmmmh^ fes* 
mmm %%» plfysiol,^  mpprmkmive tliatr^  of »«t# ' sEfell 
anlmsls mm. md remtili' i@ 
«®iia|1lia®i* fhMlw f#@4 emsw^p-H-snt ts whlsiit 
mitts 'timtk dt-sirft&l.# »i»i« 
m%.'m ltf» i« <mlf 
"lliat ®f tlis liy«iai mmtiltm l» 
%m m ml»tim  ^mhm%. i«ag .^ of t<i-a«.»-
»tol« ®w '# *ttk a 
iag m»ai*ly sll a<i-#«gssif $mA «sstatlal% fai3.« %m 
%rm ss-ppt-r la kmp m » li«aosl.®bAa 
Ifytl,, Sgita smi.M^jmM. -»t«y p*&p«.r ©oMt-liwis sip« s -miite 
4l#-t t«wl^ a mmm «#aia a per%M 
w««fei, 
fiBi «xp€rla#atii Ataei^lb^t te this tij.#sl-# -mmm i.«slg»€€ 
t@ furifef r lifii mpm fli« inmlmo, M 
hln la m%9 mm.ft&r%m t^*«a aitftrltlffiiaj 
ayn^ta® tht# m m^mmwrnv" mm» um 
*»8t rsf|ii«d •t«®iaiiw t» Wm 0a,m of thm awiaalm «ai 
ts %lm psMparatieo %lm aaa.lai«fe€Fe4» 
All mm #arpl«t #at «p« # Jhtlghly tefer«t ^^mAm of Tm%^p 
pwmmmM ft^m tfe» 1mm St«%s <3®ll«s« mM.eh 
fe««a mu&9m-€ mmm%M If si Msal rat tea «r 
ts«d mm 'B milk* mm%wm m«m wmught i# ttot fdia»isg 
^ifl® qmmttmmt 
Im iMt4®s€ f«a. mpm 
*sFfeat mltkf. wmn murnA Sn i^ia*»is«4 wtM ©mgss wtW, 
2-m D# iii«i^ aii3.# salt#, stiaalmt# tiepofldftln- fofrntiaa 
oisallf m aarfetl ailfe ant ii«t? 
3« If hlgfe. -t9wg«« ©f Irsn l»« ®Met i-» «. f^ tioa ©f - Xm** 
«»pp«r aiilt %'liiti* &#B0glofels. 
mmwA 
4. will ®«^peF- fs«4iag st lsv«i® hlgUmr tiM®. tte i«.e* 
a l^i«a «ffe©% -a mmm mpid- feyftmagittfetii .f^ s«n€rati«f 
5* ©i®- l.ii#i^aBl# ««lt% «#i#« twm mpprnv sallii-.^ 
a««t Ifsfi whMU tm*^&pp&r silt t« er ts «eppiir 
%M Ita 
$.* th# addlll«fi ©f Bl.a« ©r aa f^siita- ftasttn 
®is#t ®f & m^weve mmt&f 
?• 0<i»M la«i^ sait saJll.«g,^  aat,fi« fr«  ^
arfeS-liwd f»F feie  ^ T»g9n%m.t%.m If gtwa t»tpapiFlt«a#allff 
$*. Am aa-M# a#M« t& liaaat#-
p#4««isf 
f« "& li^  %hm m^lmm a«,oaat. 
-»-f %m MM rntmmm' -mmm% #f ia^# t^€:a mm«:r 
.8t«^€ t# -r«.«%ers ,« l»ia I^«fete %i*ert 
!#•- tF« mmprnmsm,-, if 
11 WtEI, -m  ^m % 
11* !#• 
-«:#«#atiil. t# -la i^ «rtaait« s««itat #f 
3.3* ii» t&s mimt 
p#«iais %# •w-ilte -m 
.«©»• 4mm tisi pmw^y mi l»ji#|^|«-
twpmr $mpmmS.B wt^  miS«M 
%%. m #f #i#p€r 1mm pte^f ft 
•r^ 3.« tm fiW'WsgteirM telMtait 
!$• §« tltet «f|!«#| #f • m 
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p|.®y-tag- » Msal 4t«t# ssppl«a«»%«€ '«tth 
s«t.te St# mm%.0, - allwBil.% li«aattn.^  aa t^ 
irsftj,, sawa^Fisff# hts mm • 
1« tM% ta m« »0i*l M ivm 
immp «p t&« hcaogltifetii Iwsl. if It. M 
«s.«ljiliat®4# 
2.»- f'iy&t m t99& w^m m aiditlm ©f .Is*-
Qfi^ anl# iron giippsptst l.l.f« fc^al. tiS no*. fealM 
m mmh feaasgleMii a« a nomal .f»«i€.. 
3#^ fImM -feM li«.»atiii*li,«M IrsRt ss*« m g-r«mt«F 
»p«ai«« tlam tfiii iF€«. tii te€ii9sldMa|. 
-&f t&t pr®fel#a I«y lat 
t&® mt hfetwitte* 
At tUls tarif Sat«i. p«s%ttl«%ed a passible btaefli. t# tl» 
affl-taal itsi %& .iaofgaal®- s«lt« si!*a.e.ni% m€ 
•©#pp»p:« 
S«t<t #lap»€a sine®. AMtrtislAiOm'# 
«.3itsm9i« ir#rk wlisa wil.Xti»g«i .auA Its (It)) ptilitt^ A o«% that. 
Tm%9 ©O«M TO# mm%,m hf %%« PROLONG## FTEDLAG &f iti.m 
Mt «llte -eoaM mt ^ %hm ©-f" f^Tvle 
#bl#i*t<i9..» Aital^ sts af tlw aa inemass la iim 
af fs€ %&« i.Fc« #«,3.t «1j»0 t:^ mt the eoatF»l,s*. 
ia.^  ^ an  ^ WaAd l^l {30} wem afelt t#-
,pi^ « fmbM"!# fei e«'t atife s 
§oiit$a|«.. ftei 4M ii.#t wsp®Eia tQ ©xia-« t^ wpy b«t-
mFte«4 Bis«a€ipa%ida wmm fr«»te ea^bage «r tts 
aloag- mttu tit©t»fgai# lrm». ffewif 
atatXar .wsalts «a fsrAe 03feM«.» 
Ff*&« %,lmm findings timy pifopused ii«s€ ia imtFitlom 
eoatalaliig ring®* 
Witliitt tte .saia# 'Rofefttttellt^ RobMii# «iit WMfpl.« 
CSII# Is tetl**- w©i% iFl%lit 4^8 mf terias 
iM aat g@t asrltsd tmprwmm0n.% tiy f«s#t»g #piiiselj 
moM fteslp tfoaelaslwi- waS|,, dogs 
wtre msfel® t« attllss #Kl0P®|i^ l3L» J. i^ i^ e immaBB in 
bfrtii, tixs auabirr of md -als© itm teac^leMa i^r-* 
««ntag« tile ad®twistmfcloii of liyer# Stsrl and 
nkmlmtmt mtmle mm wt Xm& lfc!dl.ppl« 
i^d. ,C6TI WJtit ®i3itpaf«€ m %rm 
pmp&m%lm- with to««f iiirtr, fli# l.i¥®r ptew^S. t& be- %lm 
mm% mmkfr C50|» In m uMempt %» mh€®k 
tim- remXta mi WMpfiL  ^ aad RCffeseliet.t-Bo^biasg obtaiosi •&#%« 
t«i* hmt)§X&Mm syntheeiB with trm «iiieii mawimM 
Mm that livey wes fetfteflelal mly t&r Ite iFOfi ^mte&t-m 
W&rk9m m pemx l^mw memtm w^m Msimiag t© &hmrm-
imr€»m4 ©oants Isy a rise la tim 
'h&mQglmMtt 1&V9'1 of aneate w'm at® live-Fii llaffi,, 
mA S%@t9m (40) first r«pof^ e4 llv«r at 
-l3«m«flMA la lia«amg saffe-rliig fro« pewtleltm® ««ala» l« 
ffBmi&imm m^mim ted la-t» the €la»# 
dtfltlTO^y aimmm-Bp. it im Gat%3.«  ^ and 
(11) t® p#lat- «at tlw. «ti#3.@sy* tii«f tm 
- lA. • 
mi m toi-tii® gs.e%Ttm 
m p»mm frm mmM* Pm*- wMmm 
w&B. t-o ga«%rl« 4t.gi!#M«i wt%M.n Wm 
tf m n&rrn^ •pt.re-m %hsm %!»' 
saeii 'Sf WM- rnnmM- s sai*fei4 
ll'sst&|#»|t. s»i. .iaf% (^ ©| t#st«€ ^rmmiMw -fitf 
fjr« »#%ts«i' %& fmrng. t&t saif®%s 
%•& to miaiQ«sta «ttcjiigfe %# tTOi*«s.8ii" %ii« .lut&fei- #f 
tilt.# «3.em«a|j #ffll»©€|#it i» 
Mir«al#i a# •ia«2*«a»s to. t&t tr«a uf tits mi.liL^  ^
!*«» »i41%i:aii &f fr«alti gBs.aa %« tlsi mitfiw 
-tilt Bie l^ag: fm%Wi^ ll#t% m 
€s4ff mmm «tai;ala«€ m sl.fsi.fa 1  ^ tmXm m 
Mish Itt mm- lk«. f«€'t#- tlui #,oa:tr#Is» A%%- at­
tempts tt.ii .eaw«« t&t- iPQii fs#s Sa%»'*E  ^ sllte fsilsA.* 
i®A .14^1 tmAn #«sk«i?a« 
Iiif"«l3r rliitit .ta twm  ^ #w8fe ® m«il,a##6:%. 
mlm3.n»,g, mA mm% m wll. s* %Um 
mf 4i»«# SB mt«- m»nt^ % ii«#ijtg« MMX 
ai4t%t@as -#a.a#<i4 &- #f k€ms^a.oM..»K., towi «14« 
wmA gmM»A m% m smsfet.. .^lawef flis« 
timrn •s^o«J.t- fee. #0l«^|,«. "f«r®a» 
tsiiiklal»l« •mtfewr t^m #pg«at« mrmm» istefrgant# ipml' i#ir«rsS, 
%Tm »f^ p« X-lslf»€ 'tef «i# fa i^gte i^ ) Ifca 
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mot" slw.^ # a •rt-ifiX la pmmntlm mtrltim-itl. 
&si sfei5«a m high «©pfi3«i» la %&« 
ii«-at #f tint m% %im% tl,.» #f 
«»pptr «M ,«itte'^ m# S«T«a fsai*t lattip# S0alsu«0 Lt-^ la®,#. sad 
RemtngtsEi ItM.) ®®a foods .ant ®tsss«si«<a 
itetat %My l»i «#04 as a safestitat# fw llTer' ifi 
mmlmrn 
Tim «» fe^aEt:®psl«1ii€. 
ws» d«t«wln«d %f Siii>«|^ . Eik, fiaiter i3fH'^H^)»-
ftsSias « 'parifiM witiwiB rmtitm* fH®- ^orl: was. 
«« St«% &«,% l«di«sfe«t «# ettaiigt ,ia •tn# 
#f pis««Rt«. pm4um4 toy a. 
iritastte B»fra'« mti« #?ila.4fet%«4 -sm «Eils^dre»la t.wai^  tut 
of tM- Msmmm*, 0©ntMw«-i rt'9«ai*«& •& S-»frm 
mtlm IM ts ©©ii©l^<l« tfetat tht k«®oglol?la aat F€d tei®ot 
•-isaHfii di® aot #imisg« im %hm ra.% during %%<&• 
#f %bw tlia- mhm"^  wo.Ffei^  Etk, a®tS 
Smith i^ ) 4is0:OTr«w-a an, an«fa,la •a«0o«lafc®4 witSt. ifltmiM d 
&9t%m%mQy*, f^lils wa# KO% a%l.rlMte4 to m minerai 
m wtp^sass- mm #b%a-latd bf ftsaing th® df ^sast. 
tmM% trm- dlffsreai so««€s irari«s %.n it® r«-g-9ii#Fa-
lift pi»© r^t,|e,s» as wp©rt®-a fej Krsa#®. 
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»s» a sariS'S «p«i tlsf- salts ©f iB-|it«t 
gt^ raaaiia  ^ a4<sfei3.|f If 
-e^minmt m& isaagto««s la %iii . 
fflllfc l-FiM ffti- tii«lf« tlis-a fM all. 
iv#i^  attempt to ii|af i&i mmm$M .^ safais *as 
aatll stpps-r ma fliff ««pftrtet4 rn^kimm 
t#sag® 9f «. #:»$ mA %iisi. &f t»pf«ip it* 0*05 
Afalii Sta  ^ CC|i7| eo»%:tM€4 tbe H:#©<isj|tm 
w.o-i*k«i^  in «i»rw Blm9: %imf #lsrt^ itt#€ 
%i.m *ltb mp««nt% isia% mhiMixm^-. -«i* 
wsrewrf .#. «ii- fl»- %»# isttt-r tl#** 
aeuts pFM«#«a s ,Mrk8€ |(#l|'«y t^i#ai:tt whtii fm& tm a 
with tli« by 
0i):# Bater^  ^ aaS Mf9m 1%) «CBt4 B#aisl (5|^ . #i« »§ta» 
«T t^l€ai iroR a3.«i« tf. it. w#t^ - f€i, &t. m Im^k. mhm  ^ i®.* 
Steatitiill.,,, aafi JL#w-is 
jitat#: <ian*led. wl tn t:ias« ©^as « tSi «!§»«%». 
al#.lEtl.,i, moM Si«g«a®:#e» tlmt %k€. #-ff@tt 
®f ^«0!pjpty «« itallti?.* M# fM If' 
sM ttpftls«e CM)* a«t% l^ ^n l^ebSji# 
It'iiys'r ipngatmst^ ' i^ €#i t# tlai attk 'torn 
#i.atlap. 
* 21J, * 
tilst iri» «l&n« mm f#r lisaogliiiln b«lldine#. 
%h.m% tteii aa#tt»t was to -p»p©.rl.l#a %m 
a-##ag€« MmMmXIf Sttfintoeefe, «a€ ttart liSl f«4. trm 
«!«« at %wm%y %%mms %tm dosage ,^ imt %Um- aaKal# 
#ttaats4 ta 41ffepia% m f  tJi« 
pFiidwe«a m^ m wm'l&ty mf mmillntiMg fitfult«,_ li*ek|«% 
lai?t (til %%&%• &m'« «iXte m%0i% bt-
sUmm t» im it# m&^ew mrntmtm ^mm mM-m 
gif«a e©pptr ettifat* la $li«li» at m in^remBm. -©f ft*#--
f#M afeov# %%st mmmtty pmmm%» C&pP^  ^ mmlymM «ad# m 
mtlk €id aM ©Mppo'rt #f s w&'%m%-i^ m la 
fiwi saalfs®a ®f te»t % ilwh.4««,: 
aad H«»t- {23} %lm%- wm. nd% * #«-
pm9m% ©f li«as5t;#Ma ii»1.«« l^«,,t laal tHat %lm -©«:rp.tte«l® 
tvm0%im mt mmtmlnm aaj»r porlioii t»t %M.» sltsint* 
(151# afttr f««ttag ma part* 
ststf€ that rmgtwimtlOB o@ettP»€ la #ss«s-# 
H« €©ttlit as I© wfe t^tiar mr sat & tfii# mt-riti&aal. 
mmmlrn #oaM M pv^mmA -m allk «iair« sMlwmXm 
sfe9w«€ m fe#a« »«•« s-f th« apl,a«tlii 
sarr^  typical ©f m trm 4«flel«ii«y#. ftoefta r&feMts mbM 
sn«-mie -Ifef bls-tiaiat,-; #»!«« «d &amt&w^ C l^ %hM% %My 
AM Qtt "MllA Ume^&him mimm witii 
f-trri# f&est att-lfesFS- tw%«4. %im% %imm w&e m 
*  ^V 
troa tn -tlia & siailsr ti^ riaeat was 
hf i% }^ a#it« tasts-ai #f m iroa 
ssit* H« urns ®bl« t® m rtm ta %M mrythrm^^ta 
e#ant aiKft thm heaisgietela If- astaiaiste-riag thsss-
aeias %& iml>btt« MBAM mamtm if lJl,««Atng-# 
WtZXlmmn aaft Iwi-ng ("&) ®©fp«ip-^ «. ttos-mpy 
m. rwt.%s mtf^TiMs with nutMtl-dsal aiid aa«!itaf# 
ffctty ®tea€Fre-€ a r«-ais-st^  Im tfe® mm%Tl%tmBX !>«% Vm 
f^ to aajS# % felt-eding itA ao'l rtsp'^ nfi fa^draHj* A 
3.W sitl.% -antmia fey i»a%« m m%lmm Im tm iaergaat« 
tsnstituents !:« % mmem aal Saltli 
fliia mmla. t-s «i»ra©ttrls®€ If a trui« pel^ -eyao«c«-
psni«€  ^a di?©f In tli® • It b® 
|,1«WI4 #Mp92^1iig m «tasdaM mlt §r%mmg^ OM«r-
lagfmg«, mild immle mpow^m^ a totals in rats 
aa;lataS»«® vtpmx a e<^ps.r# traajj aa4 «iiJ: di«t,: if tpme«® of 
euMlt ssre a<id#d« ItitJier mm l3^«i aM«# singly wii& 
e^balt ppo€tte«A %!» saaa «-ff##t» A t^ttrnmnm In %la« «tHi-
imttea mt sad ettl3.@td# bf the aotmal, bodly is 
pmmm% in tfea mmmvaimM ©f (Joeratr (2T). H# foan  ^ -all 
-^ oatetufttioue ei^ stalliae asagw^otjt elil'ortte aM ©-oppt-r 
irlt-lb, ferrle. €iil-@rt4« «&««#€ h«iiat0pot«®li.» wnta t^ -
&tow« €X«®tnt0 w@«i as«t la f#« #f tlitlF ^ l^lo^dal fttydrss'-
•i4€€* rat# ti«€ ©f aiieata. 
•• •» 
A g©  ^gpefi# #f pa«%«st-rls«ft «illc afetolaed ivm %h» %mm 
S%sfe« dsii^ wmft »««€ mMmnmm% 
mpp^T s»sly»»« ptrf&««€ « all! m-
mmrm  ^ 'g^pp#? -&mtm% ®f 0»4> «g, psr Ht«r« 
fills alii: ws «eAM#-|€4 te «3Bft-gt3JL« gla«« Jits®#. -tr« 
fa»»li»€ ,aa3.s1«'lji ««««• f«4 a «t«daM FmtlKi-* A glatf. 
trnmsMi. wm» la 'fcMa- f»«IS #<* %li« J«g wtii.«ti tfcyi-
alii: p««®t€ iat# %l» ©•©ntftla®p,» 
i^  ae4sil„S,# mmrtmmM  ^ fti« t&% mmMmrn of tlii» alii: 
Fi»g«  ^ frgffl 3'*3 %& 5*^ -» A tmmh eapplf fF®® $i»- a««l»g 
ailking was pr^ tai^ d tally, I'alii allfe «ti,6wtf€* mpm ayaalj-sitt,,, 
m avspag« mpp^r c^-dra^tntrntlow «r 0-«t 'i^* pay litsr* 
Qmmf" mi. wa^»:-r 
4:1 %h0 teeglnnlnf ef %li« l.iiw»tS,s®:ilt®it»- 4i«-|lll«€ watef-
* 24 -
Srmm im& S%&%9 C&lX&s^ sttg^ply was I't-attf'lili.®! 
m^r a, gas fi,aa« trm m tim, lit«r fesll&w •fl.affkt. «at 
tli« pasg#a ilircjagii m I»i«felg eaEiAta^sF* f&t «<i«lTlng 
ri«»fe »•»#• m liter IritnasyQi? $f jf f€E glas##- Stmm %im 
ate«pr« pf»«®#€iir« pFo^t to bt^ toot slow %& kmp with' th9 €«-
mmA fer tits mmter^  it wat tsultM iis» &%em Ite5» thi- lafe-
fetl^ . p i^»s»s«re s%@a« lte«» 4 aMt|stel€ "timp f»i* rt-^  
aeviag lim eamtfttsat® wa# «dl« fi»« m Qlstaen 4ts.tillii^ 
f%mk aitme&«d % aae nmk t# tfet« #%8.m -ottieF 
%© m Litblg eeiidsase-r-* A lfe«at glaise fewi» •. laasrtsA 
inl® tli« flasfe ssi»!r»t a# a %# &&m*f &me  ^ wat.«i* 
foirffi«d •« i!f#ollttgj^  s# %kat only live ste-aa mm allowed 
pass %h3?m^h. tb@ soaSsttser# An tlluatratloa ©f 111.® app^atw 
is .sli0'wa. In ^h&ip% l» 
mA. lyga f^ygg- tetwehloyi©  ^ &el,a 
l^ is®i«a S* P«, W'sa t€©eap©s«d Ijy s«ifwrl« 
a#id at t«fflp«rataF®'.* and tfe«- re-jilting bydrogea ©-lilorMa 
pm&eA glsas *@0! to my wt'dttanteallf ^sld ia-
tmrnm It- w«g tjalbt>ls<l tlirough ©-oneiatratsfi «al-
ftfrle seld t&r df^ iag puTpmm.^  b@tQTe 'i% wa« sbso3?lr@a ttoi 
®:Opp«F mdi l.j!»0»-fjr«# wattr, 
Qmrnr-^tm^ altrie a#id 
0-fee«mtrrated 0. p.« alt-ri# aeld was feeate# la s pyrtx i»e~ 
. •as -
t®rt aai %li.« to m pyr^^t stalM-ia,- Littoig 
©oaAsnsar. 
g'tegfr-fre# f«rrt# 
BaterVs' Anal|i«d ir« wim> €«signe:€ fer 
was aisso3.^ ®4 M a ill. #f sel3 aat 
wattr, fb« ifom &&Xutlm wm- %& 4a 
©MSF- %© 3.w€iP th« aridity3  ^af%«r w i^€i% ttei fewsas 
w«« a «©p9«F-'fw« ^droeuloFi,-®- a#:ia «®-
l«%ls® ia m Mrlmamf^ r fiagk#, A mpM s%reaa of ^drc^en 
sulfld® mm Mfebl€€ tlis iroci »©la%idia f» t&irtf »ta» 
«S ttoe flaglE mm iti#a s%#pp«f«:d m& -allwea %i3 s%«®^ 
f©j» li#aM. iftep filitfteg %&« pi^ 'elpltate*. 
-^^ ppap-fr#® mA' mttrls aeids w#r« aia t^An- aaA 
®i^ %«ra to©l,i€€ t0 mmV'BTt %&« t© faprle isliloi'li#-# 
Tltt «ciliitl0«i,, «p«  ^ eool.liig .^ was ®a<l# mmmlme  ^wiHi 
A Bw®tes  ^ appsFata® ga3?ft-4 %» Pf -
»»€ %M water esi .f®lwbl« snamlaa s-fel&rlt® the 
l«at ffprl© , fh©- pi^ e4pltst« was mmskmd wt^h 
ataitioRS #f e®pfs«r«f»« w&t^r mMl appr«»xlmt«l,f 
tfiEiwe literi ©f wmtmr kat hmn tim-d»- Tim t@Trle 
WBM «msp«aa«d tn e&pp€F-fre« wst«F «»€ m stmm «f feydrog^a 
mhX&mo  ^ pmpmp^  ^m prmwlm&iy €e#®rtl®4, ps«s«d ii 
»itll »11 03.oadla«ss tiad flat i^ swltlng ftrFl© 
wm wp a toowa Tolttss md kep^ $M 
m gXm«»-«t©pp®r«€ teottl*-*. tea4 pmrimMly psiatut 
lilsek to pipfveftt light frm smtds^lng •#a«g.iBS prtei,pitatlm». 
fli« $@l0Flaetrtit potassiaa "feJiiosjaaat# of if»m 
aaalyti# wa.8 tt««d %,©• the eoat'Satratioa &f tr&n pr@^ -
mm% Im tlits aad all ©tMr aol«tl®js «iipl®y«4.» Sptt-
•|,r@gi*spM« mmlfBm w«re »M€ mpm vspt#«s gttbs%mn«f»s 
asiitioa«il «nl«ss e%U@xmim 
f®ypi@ .lEy-drearidt 
r^ep«.ra%lori tliis 0©ap©«m€ ^eit €sati»ll#a |>»«-
•i-0«ely ms me 0^p- 4m tes ©f' @.©pp€-r--f^ e-# fsrri# 
#WL.©r4t@* 
get-i^ tfar«-fy€g ftrrte eltyatt 
A f&TTim fefdrox4d« sttgp«ns:lea,j. frsn fvm ©oppei*, 
& mt prnm t9Prl& mitm M$esMm at rnhmt 
So* m &. «t#a« pl«t« a@t€, 
-f]fei^ € irs«i^  stall Isatlssi# tTm li#% wmt#!* i*«aovea mppB-T 
pves9n% ta %lm «l"|yio asl4» fiie «3t<iis»s fsrrle IfdroxM®: wa« 
fll%#i*s<i 9tt^ m& %&« fllHrat# *S0 Jiis% t& 
as«:s sat -Intern with s^ssliita ale.eii®! t© i^ «srf« may- i»-
.e®afelii«-4 altpl# a©i4* m&tMT mm wsi^a dtitalirt 
mA. ».|?tsr -aaktag ap t# wlta®^  ^ %fe€ ajfoa. 
n l^tttlcw wss datemin-ed*. 
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If a '©imiefiitFatea a-el^ tlon &i ferrie -^hlmMe siitM 
dl^ly 1m b^iliag a 4««|5' eslor 
%# til# fej^ st-i$a #f a •©#l,loidal farrle 
©lilQrl© atit will pfe»«nt froa tee hs^mXy'BS.^  ft fsr-
3fl© bat It. ^m i^ saowd  ^tIalfsiB* fM» pro-
#eilar« mm$ ia- the preparatloa of eoiioldal ferrie 
^4roxit« fF®a oattrialt# CoiapX^t® -r«mwai of 
%m tm rst«iF@4 ai>o«t -tli2*®e weefc®;,, if 
w«y@ «mQ(fa€ dtmily,. toslyse® f@-r ii*eo wre »&€€ af%«r %&® 
#9liold saapX# hfesi te#tii ptetlsa-ft by "boilliag «5.%h nltrle asld* 
lwmi»tmm 'mnmv ml-fatg 
#f C* e©pper salfate €Q«e 
not ail af tlw Irsa ecmtaiii#4 in TTmmt&m.f %% 
fee^was mmw&my %m -|1« pursst f®r« ©f «t'%aXlle eop-
t«F mmll&h%& mM. aafc# frm it th# «fopp#r salt*. A eopptr 
«lsetPo€% ip€etr^raplii«allj w-as 4t®s0l¥fd la pi^ t-
fi«€ sitrte a^sld#' .iif»i>©r6.t®4 t# aa€ tiie r^eultlng 
nl%it&te taten mp ia ^a-Xfaft® a«M| tills saf« 
m m&lutim #f e#ppey mlt 
was tS0ia,t®€ % -ii«i«#mt..ratlng tht#. loiatloa aa4 
#taa€ aatil i?&s«bie, bltis ei^ stals- fomtd « t&« 
of tli« ©oitaitter* 60p i^* salfat-« i.##is -water «f 
-•* •** 
%w.%%m If s# %h&% %% Im. 4«slwfel« ••%»• wagh, ©lysl.®!# 
ftips% in wat«r aM filter psftm* fht mhmm pr&i-
mmen *«w tt««d %# #to%alii m li*ofi*fr«® eopper salt* D41«t« 
©Gl'UMti-as w«-» 1  ^ ii* 
All Ml*s#qw«Bt a»alf »e« 
w«rt' »aa.«  ^%he »swi wtfeoi* 
A 3,0  ^ #f iraa»»f«« sal-fa-l® wa.6 po«ytid te-
t® s ls«a&«r csatiatmtag; s tllat# sslutlon of p#%s«sltttt 
i.4f«- sMItim*. ft ppt» 
«f -mpriM app«s»i.«. fl»i pyoesfts- 0-f AiaX-*-
yats »tw€t t# tm  ^tel» sasiwiisleni @f -is  ^
Qkttetf «Ats# tests fttr mppm in €ia3.fsa.t« sfecwsA t|_t® 
V. 
tmM -of %tet tm -af%«-r w-&ea .t^-
rnmpbnmtm was ta <»i® l%%qr ms^ its 
S<>-a»gr gailfitg 
Hy4r^«a salfldt thwrn i^k «• s#ltttioii »f iiroa--
fi*«-i #®pi?fr mulfmtm t&rew 4swa a fln« pre#ipltat« #f 
sttlfltfl* p»«iptta%t wss s.u-#pi!nd#t to esppti^  
jfr#6 wm% T^ III a €ia^»«r fi*r » p«ri^  w-t w««l£s,» Wtosij 
tt-sts tm mmwA tialf gst« %# M fwt, %&e 
ssalfids was aad# ap t# ll^ er smd it« km eoatfatt 
-iodide 
e«pFOttg #xMt sbi€ ©apFous l##ias- m-em pamk&mA trm tS# 
Bal:#-!' Qhmtcml Qmpmy*. Sia## tii€lf solubility i@ werj Im  ^
t&tf mem dlalf®«a f^r tlir^e w«-s6:s km oMer t© wtiof?© aop«. 
aeteblf e@pp6f* salts -aliouM tli«y be- pmmn^* smmneims 
m&m aad« ©f ths 0«Bpwn4s,, aad a QuaRtitatlve cropptr 
run m %hm* 
fitaalua 
A wtlgiied mmm^ «f Bafe-r'p C» F# tltftataa was 
mllbh mp^t^ime. mmm ©©olet, srS aaii® wp t® a 
immm r^lum* thi# gaw & iuspensiaa 
€«a:aii#«5 -shaklns .adm&istrstloo*  ^
Maiy-gae8«TL aigtef-i*. sa& 
fMa€ tUrm eis-at-nts,, as tli-e-tr ©felopidts,. wem e&sh dls  ^
s#1.t«€ iM  ^lifdr#cttorl# aelS, aafl. w&m purlft€d by passing 
%itrog€B salfS?l« ttot*ttgh tlits© »0lo%loiis, fiie filtrates w#i*@ 
feoll«d %& «xpel all tfes .ir«lfits,, ooaadfttrated % 
il3tgestl«  ^ saad ttif «i^ stals t© sfttl^  mt apm -StmM'" 
iag, Psslrabls ttisutltlt® &f tfm smlta were aadt ap %©• 
tilt reqali^el Bak«F aiid Maascm's C, F» salts mem 
«.S€d# 
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'¥ima'3liaa 
*A teown •8msmi% ©f" *ama€liiffl m« tii€ dlsiS'OlyM 
iM. m anall aa-tsunt #f p-ur  ^ hydTo^hlov-lc aeid, and dllat®# %o 
©at" liter ml%ti -wa1«r# &erf«€ a« a mmrm at t&ls 
eltmsot* Til® Taaadlaa coapssand wm trm tli® 
la3.1ineSy©dt Ciieaieal Csmpany* 
iygta.l# 
iFssnte trloxlt®,, beaFlng thm IsIjqI of Baker .«ia Mmsm  ^
was TBSuVllm0-&. by tjeatlag ttis d.ry salt ia a poretlaifi diali. 
with a tifoataialng eoM water*, fn# sul>llast@. 
foraM asKWi the #f til® flask ant was reooTed fef 0«sj»®p--
iag* Copp«jE*-f!*€•«• water was emploifca ia faaMlag vtp %im «ola-
t4'0E«« 
Spaetrogi'aphioallf pmm gtraaaiaa Alsxid® pixmimmM. 
A# B-4, W.m^:^t Itw Xerl;,. *as «®lghe-iS ^and filgested. oteralgM 
la e«pps'F-fFee watey ov«ip a steam M©t is>lste» Oo'mplQt® 
zlm* a€f*gayy> mm tin 
2.lR© clilorlde, mrmt^m eliroaiiiii elilorlAej. 
#taiaii©tts s«lfa%« ftrit spt^tTogFaphle-itll;  ^ t^v 
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trnmo ®f ftostr tmlttal %h«a %# 
•«g«.d wltlisat -««toe8^a«at part fixation. Wtiglaet m&m%B &i 
«:&#& ®a4« t# tefln-it® Toluass to m'^ T^-trnM water* 
AH &t %tm €l««®it;S gaw ptrfset solatleaid *i%li %im mwrnp'" 
%lm &t ti.a» fitS' »««p«a«-l@a 0t staa-asas' »ti4i.3?«€ 
shakiag fetfQW ftedlag, Bate«i* m& M.m3m'm eoa-
pany siifpll«d th,« ab«irii sai%»» 
sfxenxnm 
Bater ant C,*. P»- s«l«al® smtM was *-a9t«i»®4 m% 
In a. plpitt# ia tte mmn  ^ d«f4i»«4g as eitleala%€-S 
4ata glwH m t&# It wit® «a€« to- T®laae 
witii «at,€r# 
EuMtliitt was wtigfewd a»t AS.Sii®^v®ft ia ttaie. »-
•qmixmd -wQlmm -mi ©^per-fr«« ffe« «a%«fl.iti was 
0& f^m Am O.. g.; ©f lew l®Fk,. 
and «a^a€-8tiia 
SeM mmnmtm m& silwr iiitra  ^
famislisi-d tM# s#ar®«s -of «l®aftits« fli«f w€« 
trm tk« Mktp Gl»al#al wtlglts## -sat •diimtiri, ti# as. 
appr®pri#t» vol^ iiMS *ite mpp&T'-tvm  ^ fit® ptiri% 
tlas®« salts wa# tt©t ©0nfi'r»gd*. 
52 
AmtniKg ma asaigtig 
«a-to# fl^ sias w9m o^taiota -fr9« %lm 's.mb.imm 
l9dak #f a, te^a mmmtmtXm mm 
aaa« tti®« ta dllwt# i^JfdK»et!l&rlt  ^®el€ aa€ 
W "fe®- .teiow» v#ltt»s-ii wiifelt e-opf^3? ,^fi*t« watsr* 
g-lQ.ta«ie asM 
dlei'feaml® a«ia was i»olat€4 wlstat slwttB tef aigt»%« 
ii^  • It wltin lg€»eWi®ri# m « wm%€-ri#featl% 
t'iit toy «4diag #iartiasi snft «-
ffcw p#n.l» WS8 filtsret off ant «*^pora%i€ 
•$ji «id istumt-fi. I^ ^-FQS-Sifli eiil©Pt#€ #smse-€ 
ill# @iff stsl# pip«©tp-itat(®-# mT l^timttm @f 
stais was s«©«p1.is&8a bf a pi«#:tip'ilsaibif» .f5re« 1;®#--
tills iBtln-© iteM wai pf»epsti»«d fi»-« ig, dlg«#% of 
mmtm^. wmeh passFtas famlstist ttes mm^mm.^ ma sottuffl eaiw 
"bsamts w-ms «es#4 t# sdja®!. tM t.t a fi ©t «tlfcfott% 
iilgtit* fiit- aadltl« p«tp«^a#tl©n* Af-
t«i» atiBdteg- %a» days a% a #0:®' C..,. tl» 
pwetpltat# *%a mmme^ ted Its %fFo®ia« «x^ftraiit«S wltfe «sil» 
ftipl©- ®es,t« upm n^ssitwltsafel-'wi with ^»©a.lim. mt& 
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tlte tyrmimm ss-ltied m% aa€ w&m 
tallltM fj*#® a©t. mppmr^trm watar* 
wa« Isolatt  ^ fr&as a %i»yptle digest #f- «aiS«lat 
©arrltd -mt im -m 8  ^ s#iutic»i ®f Medina oai'b'oimt# 
.pmereas* #&l#r#f©fa -Mid a l,l%ti« sodiua fiaorld® 
pmwm%&A pu%-mtm%tm la miztmrnk, Aftsr staatlng far 
g®-ir«a &% 35* til® pW'parstlee wm h«at«€ %#- SO* St.* 
m& Suffieltnt «wlf«ri€ seia *®» t# 
flltimt® to give m 5  ^ ealelaa- ««1» 
fat# fmms-& mm mnm^€ l»y A I'C  ^ ®f 
talfat® in 3% aetd w-as atst Btirrst tat# 
tlat- f%l%T&%9j, mA aft«r twelv# hicmi^s %lm w&mmry. 
ealts @f ty-i*©siii# aa€ wpamted#- ftos prt0tp4l«t« 
was na^sA witii 5  ^ stilfiirla s©l^  %® -mmom tii© tyro-«4wft» Hf-
dF©g«» s«lfM« nat, s»5loy#€ %m the «««ary tf 
ti^ pt0pteis#i aad t&e @x#«ss ®#ld was rta#v«t 
bai*i«K arjstals -of •®rad€ -trfp-t^piaa® w«  ^ pari* 
fiit-a % te l^ling wi^  atilaal ©harsoal. in & 90  ^ soliiM« #f 
«l^ l. ia.@0liol tuft frm &<»% sl#oli©l* 
flit ratls» wm pmpmm  ^ hy mixing 76  ^.gmuaM ysl,-
• .5# . 
%m 16  ^ lin-wsd oil 3$ ««ii«  ^slfaits 
i®i«l.i», •m&lmm mO. 0*3% 
teaSytl#al latitats 
Qmmr ta aiXte 
A mm.-&r%m%vl^ attlboa f«r twantltatl^ t «0pp«r 
Sai «ai«.rlals wm«: f^oa a p«tJ3.1sb#€ 
wps hj ^ultm ana mnarn-mm {9} ^merlhsa tfee use ©f 
Ai#t l^€ttfciio®^arb.aaiat» &« a M-astai f®r mp-  ^
per» Hfei# rsagea-l tot ^®ii ws«€ t© 
tim &^pf-r eeatfiat mlm, md  ^flFSt 
--©ff tlie- traai as h^^fozMe tmm m BMrnrnXsm^ 
s-oltatXcHi-,*: m& %hm l^ateg tba stifltum 
reagent* l d€ll#at€ 'browa m&lm whl^ sh e«jl€ fei 
t.a4 w.:i^ ft mm pai:*t #f mppsv ia fifty fflillloa parts ©f s©lii» 
tiott Tim mlQT ta pmpmttm %© tbt# #0p-
p^v- pt&mmtp mm %hsm i.«%€rains%loas -mm a»^« 
toy eoapaPing' tbs e^oior- giv«a  ^tiiQ ttnfciftowa golati'tm agatost 
«m« ®f teiQWii ©iapfptr ®-oii%«at^  Ee-ssltf- %ab«s »«» 
f©i» mtefetSiis i#©l@-rs' d#*«l©ps€. 
Fifty ewtoi© mm%%m9%^.m of ®tlk ta •& SilHasftit# p»6®  ^
lain -®a#«sr0l« w^re €¥ap#rat«a t# <irffi«ss oo a st«.a« plmt«# 
fli® r€-«td«€ was tii«a bamed a stop ffffs-r m Bmtsen bwi^ sr' 
fflsA sufefrftasatlf r^tici^ fd to m mh,%%9 ssfe ia m. mffl* 
St. sb-wit 565® S, It -sppr&Eimm^tljf siis iietii's to ©»«-
pi®%€ly a»li tilt saaplt st ttils lew tenperaturt# fh® a«Ji was 
€t#8ol¥#d In 5 #«• of eott#«iitratet feydi^ elilori# ##14 and 
la%e  ^ to t«ie« th®. -rslua# wltb -e0pp«i»-fi?6« water. It «as-
aaxt for two alnutes,, tilutei t© sbout 5® and si-
lw®d to ®0Ol» Co«i€«tttFat€fi amaonlnffl fc^traxid# was sad«-t wa.-
tll ©oaplete- pi^ alpltatlon ®f ircwi i^ s«lt«d« Filtmtie® 
tM»auglj Sehl«lehtr and Sehiill «#• 509 wiiitf pltoboii filter i>a-
per- .s feea  ^ •ntil%9 prteipitat« wliiels i?*el«A-#i aay lr« 
prts^nt* ' fhs pr€ etp.lt at« was reftls.solwt in m tot 5% 
eMorit aei€ t l^mtion and alltwdd to isft«F 
««atfm't«t hf4i*oxi^ s was aMtd to rtp«©lslt8te* rip 
pi?«:®ipttat«s w-em wmimd well in b^tli ease#* fhe filtrsit#.# 
trtm the first and second pre'eipitatiouB were eoabin#^, mmw* 
%Q 50 e©».^ . a»4 pmm  ^ int# & 100 •m.m Wm's&lm tal>®». T® 
ttei oateown i^ lutlcms ia t!ie Htselsr w€t  ^ sMsd % «©• 
of eoassatpatet aMdataw bydirexid#, 10 m* &t a 0»1$ 
s l^atloo ®f sodl«a dl^ ti^ MitMocarbaaatt, anfi %'m 
aats ap to 100 ee* witb. @opp€r-fi*«« «#ter* Ttit goMta 
#f tfee- uateown &ol«ti6tt was sateliei against a staactart pr«-
psTGt ^_-#laelng ia & 100 «#• l«»sl©r tab® a g-aita3»lt ®a«iat 
©f a ,gta»€aM eoppsj* stilfat® solatioa, 1 ee* ©f Masnlma. 
dFQXtdt,, and 10 m* of the ssa# sarfeaaat® siJluttt^ ii wse4. f»r 
%]m iaapls# A stoefc #opp€r -salfst® g-olutloa was hy €i««-
sol-rlag ©aougii of tlw iron-ft^t salt la «Qpp@p-fr«« »»t€-r 
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%»q m* e#pp«-r. Fcrtlm# 
seiutloa were mmmmU as ii«e€ei. &M. diluted with eo^» 
pb-t'*im .^ water -nmtil 1 mf %hb stawfeM saititlott iscttitatu*-
m& 0„01 ®f ©#ppti** lapty €ass-«r»l«» sti^ ved a# 
t© #ar« of anavoMabl® e@pp®r 
tlsa# 
#op'»er. lit rate 
pats w«r« fel.ll.tcl, thiStr Slgtstlvf %rm^te 
m& %im mrmB.&mn €ri«4 te eas»er©les #f p©pf©«-. 
ImlM* Timf wsre timn s«b|€e%«€ t# saa« pr©eti.«r« m m-m 
tin' atlk saaplts. ftos aeldittia ®f aefttms 
tip a IDO mm r l^me m& & |0 alt^aet %mMn tm 
«ttfes€qtt#iit aopp«p aaaXyels* 
Irott in rate 
ftot @-ei0rla«tft© ©f stagaft (5^) far the 4m%9T* 
aliiatto®. tf lp©a !te milk# with approprliit# wdilfleatlQUs, 
was tt«t4 in aaalfsis ©f rat .asli for iTm.» By tbt asiiti® 
pTomi.m'm pm-wlmB  ^ glT#ii im tlie Q^ppBw msl^e&& of 
milk sad mts, a wliit® asia, was ©lataltwt* Tm mh &f €-moh to« 
ftiiridaal, w&M AisMAwM. Im •mmsh %4r#©!il@ri:e- seM to 
«oiBplst« sQl-atl®! af%«F broiling* fits aelt soltitlon •»&« ©oeJ#  ^
and aad« wp td 1€M5 #®. ia a v©l«a«trle .fla-sfe* Gfi® e«M® #«a-
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#f this -rs'la* was ia*@- m •m* 
pym% s3.mm «ltli S m.* ©wiesntrntM 
«d »%mXf far %mm%y m%m%m* -Btsttlla-i wmMv 
was sai«i fr0« %%m t© tl«t is #t€si* t# 
a.rfis«-w,. Afts'i* #® l^ag,, &m &r tm& drops «f feaeeatya-iea. aS-
irl# ifcffiia. mem ammm. t# e-asli l«t,. ttee- «ont«»t® w#r« 
•riii#e4 ia^©  ^ pyr«]i ®Mss tefees. Om® ^sntS-
m€%mw »f meid «€ a dr«=p m tt# ©f -a 0#1 latsiml 
p#i*ia^aitgiaat# w#« sM®4 t® #a®ti t«t>e imtii 
* faint ptalc eoi©  ^ptrsia'ift f#r tmmty fam .ftuto.t© 
®.f .tsU'SB i^ ale0li0l sad 5 m-* of a 'SCl^  stl,ii%l« 
mf pm%&0BS>m. mm Tlie t«fe»8 wem %Umn 
t%#pp€Ft4 aad simMm t&w tUlflf ««e«nt%. md %ii« 
€€ Xmfer mm& slptontS ®ff ta%# a md 
fl^ ap f#r i»t=adto^* stanto«l ir©a: »rtiJ9 l^©a« 
for #o^&i?tjioiS w«r« wmA« fej ti^atinc it 4fsl3f«i mi©iik% of m 
gt»ad$M fsiprle elil.of*l!a« »ola%toa ia mm%t$ saa# wmaer 
as mmm- «apl.of«d Im %hM %.i*«atia«n.t of tim Brnmpte* , 
Analfgig #y "y&% qglng 
ftof iis%:ii0#s a'Ma for tiisst aaalfs#». w«m tatetn 
«-ii%ir«lf ft'ew %tee t«stto ftlti^ ck of fmetteai' 
Glisai«%igf tef ia*% m& C3S)«. ®i3.@aa statt-i,. 
til® pag® iiwtotr gt'v'-sm mfmm to tfatis Sts  ^ pr#e«4» 
-wres wffe ial.awtM ftsF ssaplts  ^ It w&e mmmmxy t# 
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in soiae eas€s %Q ibettiar adapt timm t# 
ip«t artoe analysis*. 
Bim&* fls.« qwmlltatlTO test®  ^BeaMlet (32, p, JkJ) 
M^tmAer (32, p» T-^S) mm ated tfet® d«ts«tlo-n ©f gl«--
©w® la tlM urlns.. 
Albamla* f&s asthod ©f labse  ^0% p« 8^) mmm used 
for the aetcpalnatifflR of altonmln:. 
Aeitone l?0aig»<, tlie«© w«rf .a;»al^ 2««l foi» hy t&s t«iai%4« 
tativ® prseedtir't wm Slfte 0^, p* b3b}* 
I.«aieaat Fa-?ksr's uMlfteatlcm of Asl!:«ii«t«€t' s metlied 
C32,» 864> sewefi ia this analyst#-* 
g-jaloritga* A qaafttltstlvQ a«th»i as 0iitlltt#i, by 
aad AyaeM 132, p# 87f) employes. 
?h«i3-la>f»ti8,, Tht ttraiil«a ae-&tate aettioa,, (3% p* 67€} 
sfforiet a i?apid asms #f Mialyeis.. 
f&tml salfateg« fella's stttoot (32, p» 869) was «s@t 
for tilt <iaantlt®tlv@ tS^tsrateatloii of salfates# 
Bttesrial gtilfateg  ^ fft« pr#©etoi« i>f Folln, (32, p« 873.J 
was f0ll#w«d I'll %%& t«tSFalnatlon of ©€»a|tagated s«lfatts». 
fotal attrogi^ , fhs «piii« wm-s li®mted te boiling asA 
aeldtflfit wltli aoetie a-eld to ©©agalate tlie altettmlii pi?«®€«t» 
Afta-i' filtering, tlie total nltFogea was dttemlne  ^mt the fll* 
trate fey %tm airset Itgsltrlmatlen aethat ©f Kosh. ant meMmrnkln 
(32,_ p* S20)..» .fias e©l®r staadaM. esntalnad li*© ag* of altr^ssn. 
AatEoiiia Hltroggn# Ons eU'fele muthmteT of «rln® was 
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tslcsm for sa&lymia 'by tits msthcja {32». p. 82f), fli® 
ml'Or gtandai^  ©ontsiBS  ^ O^S mg, &f tiltrogsa#-
Qrmtlnlmm Fslto'e ©©loplaetrle metiiet (52, p# 833) 
Has taplofM for tiw qaafttltatife fic-leminatioa ef ©i^ eattaia®* 
gi?catlae» Gwatlnt was aaalyztd by ttee pF0««darf givea 
felin aii€ {32., p. S35)# 
Pyqft nitro^gtt, fM diw#t SsEslerlsatlon iiet.h„od of 
Foli'fi and Yomgtears (32, p» 8*25) alliwet a rsptd aee«rat® 
<i«t«ir»taatioa of ««&• tum ^olor standard e^atalned -om$ i^ .. 
#f aitrogsu* 
Wrl0 fhM aireet 00l»ifflet.ri« methoA of S»ii«€i©t 
aM frsukt C52» p. 637) was «aploye€ la iirle aeM €etemlaa-
tl0na-» A uFie aeM standaret was aad« Ijj dissolving 0*-G  ^
of uric ftel€ and 0»5 ga-* of arotroplti ia a little water# T# 
this a tm dTOps of so€la» feydrcrxld® were aMed,. and the v©!-
«a# Hade ap 100 e®. 
Amino aeldlg* astliot of Roaeii«ss*Slir€nsff» Of) was 
ub«€ In ttse Q«satttatl"r« ae'ttralnatldn of amino aeld»-« 
Spei©trograplii-© fsetetqu® 
the par It J ©f the inoi^ -anle suteatsnees «TOd wa» eontroll«a 
l3f qttsllt.atl¥« speetrograptilt malfsts.* for ttii# purpose m 
Hllgar aedel 1 1 qwartE prlsa spt^trograpli *as and 
«oa€«iitsea sparfe s|j«etrograiits were aa<t€ Itf tii€ as« -of an alter-
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.Carb&n el€i©%rot«s #f tM ©totalambl® 
Q-oppmr esattat wsw atet In thXB work# Tim %m&r 
»a0 hQllm&A m% saffioisatif to trntmlit abd«t %l3xmm m i'mat 
•drops of the gdiutlmi %& m m porttarn of %im. 
daapeaft »alt|: tlia .alisi>f #f %im appar pwf <l 
^Garifiil, eeiiii*©!, &t b-otii 3.li» 
•rsltagt and aa-p®i*^e was Qfce«iT«<l durtas alX ®xs>a«tj-F0s.,» ia 
#Msr th&t sompamble rstult# «ls&t lat proewrcd* th#. |.rttpsi«€ 
Mm Mm f* ilO wlt% *&ll« tBs axeltli*g sarrtnt *»s 
two. sapei^ s# flits line vollae® wais stepjwd up,-  ^raemns .of 
ft trmusfeCTsr, to s yalw# 0f fif^sea th^-isamt v«>it.s betwsea 
mAJttstaerits w«re laadt fr^a tla® t© 
%ls« Im aite.0Maaee wltH tim reedaasadstlotts of th« 
wsrftt of pl^ gt0«l .aait WatRwrlglil -
aati« plates*. bf ten lactoss la dlig«n,sl.0% were «x.pase€ 
-%# tiif saisslon sptetnatt S^v & psriod ©f .als^tf% • 
«hie& proved to be t!te ©ptim® tia« f®r ttie de-relopMnt &t 
%hM ultlm.%s eapper llass# At one-aiawt# intervals dttPiag, 
txposttres, t!ie solatism tn tM« cup wai r«pl#a* 
ts&id*. 
Copper giirts .s«¥eral lines te iti ®p«etraa, l3«t %m ttl-
tifflstf Fsys prsdtte® lints m %M flat® at w.avt leagifag of' 
52T3*967 aaS 5247*55 Aaisit^cm yaits# fMn .%ls€s« ltii.€s w#rt 
net la ®TM«ri#«.| i&t saaplt *ai t0BSl.d«T«t ©©pj^ i^ -frtt 
for tol#lesl©al w©rk.* A tlsptoa®* Imsertea. t«r th« 
-Slif -alliwed tixrmm pletiii*es %# bt tafeeii «»€ ateow tli# ottof 
in Jaxtepo'sltion#. 1 p^fstle® was asd® ©f f lp«t •siLp#«iiig tli« 
«srlj#a «l.t#%rodt"S ttoiea l^ lws# ©ant «lte%j'odea, ml%% tfet 
Ija <ta«stl0n aided to tfcte immt m® mn-m .meS.-
flnalif 111* ttf p«F® eopptr m-m a^fi ts 
tflw #%sa€sM m«tlao€ ®f spsttFograplile sttalf«|.R^> 'm& 
mm% «-(«wat«at fm soiutlaa to,fa#sttoa^witfei 
hm%h tk« earliom sad "1  ^ «l.#®%roi!S« 
»f e#fpt*r« am atafeed %h« eaiPb«»' #l«e,%pQd€s *©rt «af 
til® puFest i»t€rl.al atoiainatol.©, f@ip ttile %yp@ #f 1»-
«T@r., Silfht ti*a©ss mf mp-pe-r in tlw ©arb« ©ottM i4«»@a-
stratit tfe# »paFte -Bps^trna* All ftj^ ^ftrog-raas, the-ref^w,,, 
w«*  ^ iiaHtr 8. mlqtmmm aia»t® iaereases im 
line dsii-8t% lwtw@«a. %bm «l)®etr©i€ llii«.s and ttese of #-
It ©trod# pill:# aolatim wotild nal. 
Q&m- mt telsalt 
ft3« mpnTlmmk%^sk lyalaals ii«r« *««R#d at t.ii4rtf days o-f 
»s« fpoa r«s«,tvlrig tto S%#€sfe#@te mtloa* Sr®«p# &f 
ten tfewm |Sl««»d in #0Jipo»®d fintlFslj &t galvanlssad 
tvm win* flit© 4l»t ie^cKi#ls-t#d. mt 'iiariiet 
alii: t: tUts was f@d aattl ths ^«:sgi#Mn lsir#l 
Miad fall«B faffleltiitlf l«f &«aote m edndilliKi of mtem 
aa j^^ ltloasl W'rm. fmr f# six; wtefe® &f mtlte fe#dliig. 
— 4-2' •»* 
#aas«d eyss mi mlbluo ts te#cwe a pale and tftai 
f€«t m€ €&TB to l@s« nomal p«4 #-oloi*ins# fiMss «&• 
fe®i»nsl signs wsM: ebeei^ wi. ta sslte-feing enliaals for hemoglo--
feia test® pi*s.parator7 ta placing %.|isa m t-xpsFiasmt# 
WtoB tfee l«¥€l tesd fallen "fewelow ?»-^f 
pwfembli t© % #r tii« i^»-als mm mrte©4, 
&#yis#<a te- iMlTld«al eages 6on»%p«©M4 of galiraiiised 
iFQit mtm-f, teept iii a r#c« froia rat 
onf • lm«ii l3att«rgf of eages eonslsted of from fife t© sis 
tedlTidiisl. #»lls tef wire i»sFtitloii« €iTiAli^  %ks Imt-
t«rf lat©' sseti-onsii- 0«-fe.side Cliieastftiss of ttie batt®rt®« 
were iiislTe In i^ies to wiatM, twenty-<•& tar teche-s te 
aafi %mn Ib©Ii€s tn #lmgs Fods piaw# sere-»s p-me 
•^m%mintn$ sfetrlngs asFf«i, %q sii-pf-0i*t %km l>atteri«ia Iteli 
timm ai a ,st»-ftlel«nlfc &«igM %q pTmm% -©Qprdpliasy* fhS' feat* 
t«fy opemtS fro® tUs top with s ds^r »f galvaiilsfti Iron wii^ 
©'jyr«rli:ig tM ^ntlm emg"«, Qb<i« werf -we«-k til® tiadsr 
tins «:Sg«s w®F« ei0sii-0t aoi fr i^sJt siiavtn®s ©ttfplS®dL» 
Samll fofsslsia aopiarfl tw# aa4 a Quarter taehts tu di*-
a®#t»r wtfNt u.se:a f®i* f&sd ©cjntalaera* Ites-e vigsels pr©v«d 
Tsry #ffiei8at->, slaet it tas p©#sibl« f#r an ^taal %& 
mvmry s«t»'fae« sad «%H1 to® miabl® to tip iwt tii« •6©Qt«st-s» 
Aaotftier aavmtitag€ mm tfetf ease ftf teeping tilt dlsiies 
fr«€ .fr#w ®0|>9«F OQataaintatlcffi,, At tto • tjsgiaalag ©f tli# 
lBV#sti§atloa.i,, e j^ppsF-frsa wmt«r wms plae«d la tus ©agtsf-
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till#, wse s©ffli Atseontinttsd Means® ra%s mi m milk dte% 
r«fa»« t© drink wat«F» aoraiag Vim food dl-stos wer© 
..ffl©¥e€g,. with a under a .stream of tap wa.t»r^- aoA 
thMM tavtrt«4 apoa a drying msefe to dfgln# iaaedlatelf 
aft«r Ai^ lag tMy *€i^  wtme .^ b®tli laeict® m  ^ m% ta. a 
ef ©&fp«y»f«s wat«r fx»-isa m .msh bottle* 
All -mimls wem. fet silk %mlm ^atiy*. fit® aomtag 
lag taeluAet the Tsrlou-e gw^-statiets t?j M atmtolsterNstf orally * 
stadlfcit^n-i wtrt aeetiimtfelf ataturea aat lin g3%dti,at€5 
pipett«a#, m&. ttefQugiilir iatxe€ witii the all it eoat aias dl in .tlii 
aoFtmF«» At this tl.«s %im- ^otiat of milk offtMd 'itsa lliait* 
M In oisl«i* to tnsui'€ total eoii#«.itptlcai« 111k: alme «®.s 
Hl>«rall| Stt-pplied at tb® evQalng feedlag* 
Clim<auat«'d plp«tt®a tisM t-o iaeastti*«-.atasrsl .tiippl«ai«'at# 
*83?# lal(0l@4 mt%ti tiis aaase of the elmmt mbwe the si»ad«a-» 
tiO-Rg and nmsr was a pipette. aae4 in %um one solutlcBi 
dtfrtfig m sxp€Flia«nt» All plpettts pla<s©4 la a eovet i^a. 
f»«-eepta«l« 41i*«<stly after as®. A paateboaM ib0«, s# qqb-
str»«6t«d ttiat the pipettes eo«M ttot tmnh tarn .aiotlier, 
•aervs-A to liold ttien in m. lnclln«€ p-o«itloTi whlcli lne«i»0(t 
p€Pf#0t dpaln.ag«* Strips of afesortoefit e«tt&a placed Jast 
ttot tips mmtmsM the solution Midi tbus ppeverite.5. s-cai«» 
tm« Inst tow -of one from snotlier., 
OH@-*llter gpottaa. glaS8*atorppeM<S battles -appp®pi*lat«,ly 
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liiia tl*8 St was fijiift'S m • 
f«fi^ -e eiil.®ri#s a0«:s n9% h^-^rnXg-m- as i^ atliy If 
llgte%  ^ lF0a sQtixtlmM wps k«-p% to 
tolaek pmlst«-4 bottlf§ wlt& mly %h€ 3.«ft ia 
©rt«-r tliat on# aig» tfteet 
W6-#&4f lutas l^dMa de-tsmiaalloas mm« wm iii# 
@xp«rl««at,sl mtft. Blood wat ste«ti*et frtwi m «.bo«t efts-
imXf im% :tvm %Ms tip af t!w Itiroiigfe a gasll. iaelsi« 
Im tM, vslB.* fla® mlaals wtspt all'«w«t t@ st&aA oa a 
tttM€ ml%h tMlr tails p i^nfUng toward %m rlg'ftt. tosttft.# fmy 
w«r€ IwM hy tls9 left hm .^ 'in tiiis naiiiieFi t&i' fa!* «f tfcas. 
hasA r®gt€€ upm tili rm%' t l®#k mhiM. tlat tlng^m paFttctll^ 
itit«lF6iea; %k<s teMy» wfeierh. tesiigitt %hm %%p nf tb« l-lttl# ft»-
g^p asder thM- fills koM is n&% lm«f«l to Ibt rat  ^
4®«s pmwmmt tjlttag* fhs tail was %M tl|» 
yatii m ptmk i-@ao%®t m «f' fel#®4. 
Af%«r paas^ariag tte tlM flput feop pf 
was d.l»#af€«4»- sitd it aess«»d mao«at Arftwi' mp lata m illuFfeii^  
p4pst%« whlelt wm %hm fl.il«a t# t.b«- wife a. so4ati» 
©f Ijydr^^iaisjrl:© , tii® ^ii®l.d iifiamt&i saial-im f«m«4 wm-
%rm»f9vm&. %m a. 3.al>«l€4 %#st p0i»a:lt%«€ %& s .^and f» 
mt Ita-st %»sa*:| aSmftss befo=  ^ rm&aktm* AS.i ii«ffli>gi#teia t«-
litimiamtl.cas wei^  isiA® with m aa# JU©#!!. toieriattfi** 
with a eallbra%«€ mtm €ti%- so" Itiat ao staadaM a«$d 
was flii« iastimaenil *aa design.®# 
exfilasl'TSlj' fQ-r tM I-tw©oii#F aelt h««atfin a.(&-t.liafi of iMmegl#-
Ijln a«t€ipairistim» mA Fsads %n per ©f iieaoglo-
Mn, 
At tiie <s9aett«J.0ri of mm att:JL»l.-s -mpl&y* 
«a were Jto a%«l. msm klllti with It 
was f0«iid that seme of tte 9ii«* emld uttlt2«-€ »-
gala fQT lfitpaperlt-0n««l iaj«e%i9«s,, sln i^B this tip®ati5€?it 1« 
not tM«rat#t as well swallgj* mts., wtr® «aa« 
wltlj a 25 gang# frteoaittn plated fe^pMeroie attseiiat %& 
& glAS'i syrlng® Maying a espaelty -df two emM«. e«Btla«t«r«,, 
flM anlm&l-s -w#F# hel«t In tit# palm of tli« left lisn^ wltk %im-
ireati*al side «pp0?a0st, sxiA th« a«#dl« was passel J«fit tlirottgli 
%li9 aMegjlaal wall Wntn %hQ iaeafuj»ed dQsag# -was aisetopsmfi 
lat© tM s-avtty# It was ofes^rfed tligt i^*ats W9m 
aort mmsltlve t# iMimttmw slsng the atdian lla# tbe 
-mm was takt-a «©t to p«»©twFS. ttolg 
Fer ttis »e-ta^«il.t#a emmTlmn%s %© he- iescirlbet, ^ylla-
€rie-al aadt entirely trm galTSRlEei imn wtm mmm-
ased# Them #age& i»est«a stodat aa intto h%lm' tl» s«i*fae« of 
X&r^€ glam tmmls g«ppopttA hy a m&o&m stsnai. ©f 
wire mervwA S9ll#et all trnmn-,. allowing &iil^  utlm 
t# pa## int0 glass wee-lTins wssela. fii« tops &f tia# ©ag^s 
•we'-w- i^ awabl'e to faellitat® tlj« transfepsne® 0f: aaiaals, 
Flf® ©iilJte ««iitt»«t€r wW«*'ia#atli«4 ga# Ijottl#®# 
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glass wsl-eriag twl>€'S- mlm€ %m Um mt&am mi 
al,l«ws€ a msMy access ts- tte- wtite %% all 
A drawimg- lUustFmtiag tl» ®8tab»ll8® -tag®' will fe« fe«ni. fei 
. . Bata 
•fli# « Jie«Qgl®l>to i*#gflm®rattoB- to-, . 
"fciitlg tliesl-% aiil##s 0%liei:«»lS9 wff« psrfensea aa, gr®a## 
»f six Pat# «a«.li*, Stttsl &f tm&lm.mM. aaliss m-9m 
#api#yti in ©ftflr t© f«1€ tlfftrenets. da« t-t3: 6«.x tft 
#©ap©#it« 4atm* fo aaw spa#® ia tli# pi*8:Sfl{itatton of thrns 
aa%a:» it was dseidat tiiat aaewiit ©f mmy iia'fe«rlal. 
#(3 e©aM b® --eon^tli«.i*e-t as feliat €oaag-t wlAeh mm Tsmlre^ 
Aaily % #aeii teaitiiual rat in a f&s nomal fasa l^®-
Mtt l«wl. foF a rat was plscsM m% 15^# sin## aixiaml® trm 
ill® im-m Statt €oill«gt g'%©sk stow«d this a?r«"mg« 
Is *«!*& -©f tMs kiM  ^ 1% g«#i8ti, ®@«t espeilTOt t© «li« 
tfef peiptwmmnm-& ©f rstts# ml%h mtmmm %m sna Iwa©-
gi®|}-lii mn%m% %im l3f grafiile a««s-». 0wrrgs rt.p»-. 
s«iitiag' ehang-es ia body w®lsUt -ar® portray?t-a % 
ant tiw k#a®glol>ift fsl«s art refPts#iit«t hy bwten lln«s» 
litiaosiebln Tsluee awi- plotted as sM'laatesg Willi's 
tia« itit#2*rals mm a@.aaaipet m tlis abieissa* fmm mp*' 
mal«e f«*ales «#p0©tlwlf aafe. 'jap t&e. mtn0m 
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a «%ea€l#r Fist ale© la the rats# 
For t.!i® pttFpoe# of aseertalalns whether or n&t -a hightr 
level &f eopptr would glire -a greater etlmulatloo t& 
polesla  ^ the expeFtfl!,0!ita fiiiowa on chart 5 w-ere •p€rf0r««€ cm 
rats safferlng with mtrltlm-Bl aneisla* Copper .as mpper 
suttstM w-as adalnlstsred orall;  ^ In mmntB of Q*05, 0«5  ^ aiid" 
l.«0 mg# dally along with low-^"^op|>@r milk qIus 0-»,5 m$t. of ir« 
•ae ferrl.^  clilorli.fi> fbts 0,,05 m$* lt¥«l of copper requlr«.d 
flT® ws«ks for total rteovei^ , while the h«!ijagl.oblQ earves 
©f tiioit on 0«5 and 1*0 mg* rtaeiiet the aaae point In sllgiit*' 
If «Mer two weeks* It was ob«enF«€ tiiat tiie l€rw--copp€r 
lallfc gare & slower rsspomse ifheti O.OS ag* of eopper was t&4 
thmB 4tt the market milk ia llie previous tsperisiettt |$liart 
Also til© 1*Q iag» Itwl 9f CGpper did aot •r«e@n®rat« aaf 
faster than the 0,5 ag. dosage, 
Wlifitt purlflst iron ms .ftrrle clxlortd® was added t® Iw-
copper iillfe at th« rate of 0,5 ffig# per rat .pgr daj., the t>nmt 
&f aatritlonal anemia was not staysfi# Tiis question t'aea aF®«» 
*litth«r exp0rim«iits m the same allfe i^ltta larg-er iron aMl-
ttoas »mjM prodtt'O# different effects., C'oaseqatotly» €e>Siag#8 
&t l»Ojp aii€ 10*0 mg* respeetiTsly of Iron ferrle 
$lilorM« were tried on three lot ft of ratE» as r«pr«s®nt«i la 
ehart 6-* iformal animals were plaett tsn €-xp«rl!a«Et at we l^ag 
tl«« la ©Msr to eeo-ure t«fflei«nt data b-efora de.ath #»©«rr#t  ^
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in tias wsali thmt aaemla Ail of the rate failed 
la lieiBatopoteals, but upon a s-feti-% of tUs ti«mogloMn eums 
%%. m:m mmmt tkat l#t8 rs^flTing 5*0 and 1Q»0 «s* w**® 
te a aeas«i^« pFoteetei froa anffala.,. slum tli« 8X&p@. mm nm% 
a© abinipt# flie growtfe curves tended t.o fA1 aff narketlf 
Hwsver  ^ tliese mmul%.s &r€ in siiaJ^p eont.mst tltb. those of 
tlie eontroi grouf: la % where martet. allk was e!a|>l#y«€* 
Blnm amrtet aiil'k plti# 0:#5 «g* Qf Iron ae 
lia4 -givea i»8 gene ration either with m witlxout minermX 
saatmtlm, wli;«i?tas f^rrliC -eWl^ rlS® In •amoant® latPg« #a.di^ l3i 
to- prmim  ^ 10 »0 sf %ton.f .wheii fed la ailit 4M 
a,«t. pratect against an«iaia.ji, it %-m fteelitd t© feed a greatsi* 
f.aPis.% €l«a6«t« aleag with. l.#w»*coppeT aiik plttg 0*3 
®f iKsa as fsprl« eni.#rl4«i f6p#6 lots of aaeai# rats w«re 
pl8@«4 oa ©xperiaent aad fe# l#w-.eopper allfc plas 0*5 ag, 
Itm as tBTTlc dally# la addition to this rat Ida.,, 
on# let Mesi'red 0*05 ag* mlokel mm atefefl&us eiiloriie#. 
aai^ Qt.lier Q*@5 ms.« ©f m «®igsiitsa.s- .#!3.l@3Ptd«, and tte 
tlilM 0:#.05 mg, ©f tttaai«« as- tfat# Cteart 7 4s-pi#t#-
a fal.llQS of Maogl^ bia itval ®sa & i»€t.aM#d gpowt l^i i'at*# 
At th€ €a<a of tiie f^rtk w#6fe t^« .aaactants -of oladr'al Sttppi#-
aeststtisn,, exalttstv# of ircm., wsra doublet t©- .a smffi'* 
eitnej* 'fM irtertassfi #®sag# liad n-® and ef tlas 
.aaimls .s«0ewM€ t.^  anemia •t^« • #tglit!i mmk. of tl»- tsst-
vfas f^aclied* 
- ;p  ^
fsa^aAiat* wm ptii%sxld€j| arseate » s»#®al-cj«« •tmlde,, 
'bm, •^mmii.'m- m %m di#xld« were ia milk a» 
Ifflag wt%la. 0*5 #f i:F©n a.# fewrtq ©I^ ^Fidt* fMa aaiial.# sa* 
laala donsiiast slagl# l^efflents tM. i*at« &f 0*05 
aatll fit® foartife «®t of tbs- sxp«i?l»at| %Ma mm» 
l-memmmd -ts# 0-.»l OiiaPt 8- p.i€-ta3^« %hM %m ft»w%immm 
of tlie f«d t# pre^set rmts as&laeli iiatritianal m» 
«ttla* tlieFe *«« a slw ©-©-taplefi wttl^  a tm tl* 
li#«ogl#fc.lii ©f tii@ l>3.o©€* ©f mm typleal 
ta e&ms &t aa^aia* ffctl^ s mn^i.%%m. was not iapFwe# im 
ottesy lots fet ,SM« l>as«3. 4l©t|: aa»«2.|f , j | ,  l,fii«-»copper mtlk 
plats 0,»5 ag* a» ftrrie eiil©!:»i<i« 4silyt- suppleais* 
t-si. wltti salts &f tlis 'QlMmntm ste®,#- safi tla 
i*sgpte%-i¥Sly.» fM#® ttor@e €lea*nt:« w«f® »iii4ai#t«i»e4 as sSjte 
-aat ^s-t»sm.'3a« -awlfatt ia aaoimts 
Q«.OS- ^0 &f tm mxnglm' eicatnt.-, .m%&t f m-t -mmkb 
%h0 lewel was r&lsst to 0»1 a§» li«.aoglofel»- sM gfwth 
©ww«8 si*e 0hmm -in f* 
0-llifr tlta^ttts %© to€ f«r h«aato««S,e%le 
wmm f«€ •%» ip^ts mlong wltli Iw-^-eoppsr mill: pla« 0^3 
of iTtm as ferric €&lortd®., M«p««rf was a#itnlsl,«]p«4 m» 
sarijaFssts ult-rafc#, e®balt at ©©tJalt^s mp^r 
m «®pper sulfatt* fh# ddsage ««« ©,©5 ®S* tisi 
®«pai*ai« fl«ffl«ata;» Olisrt 10 siiC5W« & simrp ^oatrast ©f 
la thm. grc»tii. -aat lisaosl^ Jtoin m'e,€mrm%%m of tli«' rat® r©®®iT-
iag as ©eaparea tfcsst iKlmls fsd tlt&tr 
-w !S«r@i» |^- ftwa ttougM tliit ©rtgiaai 4osag« ©f «l,#asn.%# 
m&s €#«M«€ at tfit« end &t %Ue first foar wteM,- w'feile tfe© 
©oppif fssfllag «a# not laei^ as##.. Indifldttmlttf wm ©to:S#w®i. 
in ti» ^©ps>er«f«€ «iiaal%. as slngl® »!«• -luiac l^-ofeitt 
©wfVf m m%&tn %& & naraai ke»0sl:0l5to tmsX mm 
m-mk -pmvlmmm to Vm.% of %13.® grWF aTsras®* 
Silwr as ailirtr sa4 g©M as aarle sMorifi® 
wem ai«tiilgft«red m&lXy t@ mtm&Xs •!»« aat,rlti<m-
si aa««lia« #l«a«s%# w^m f€t m% l«vel# of 0«1 ag* ia m 
"basal i*atiett «0iists41ag ©f Iw-eopp^r ail^  plai#' G-^S $f 
Iroa as fe-Frle A tliird l©t was tak«a air«#tlf 
frm aotli«-r§ »t. 3Q Aays ®f sg# Msi. f«a. t-h« fes«stl 4i«t 
sappl«m«nttS# fiil» g^Qiap- i» r®f«i?Fe:t %& mm -m .#©iilir©l. in 
etiAFt 11 ,^ wh«r$ "fe&e -and growtk-praffiottag 
of th« «l«jasa%.s asatlsaM a» sfeOTS* All of «iiaals !»•-
«aa« mmt^ ly mmm%m «ad failed to grBif asraally. 
C&aft It tiiat natrltioaial mmlm tl4 -a©t 4«v«l©p 
a^rt mpi^ ly If iaf^e s®©ufits -of zlat ©r aagneslm wem f®d 
l«wlg #f* 3l.»0 a.i®iig with a l0w-^«opp«r otlfe dttt., I^ 0 
Q.5 i«g.. ©f iron ss f«rrlc ehlorid® toai. aMad», 
Botti ziae aafi «gfiesl,«a w«r« ^alalst«r«d ia tim fesra wf 
their ehl0ri€«-®t f&s #@nt»l gri&tip « th9 bmml mtion,:- 'mm* 
listing mi O^S lag#: of irm &m ferric 0hl&riM plm Xmt-mp^ 
p€P mill:,, siswed tlis mmm slmpei in tmtr lisasglalJln ©arres 
a# tto aitiaals mmlvlns either m m&$nm.im efcil&rtd® 
to the teasal ratl^ , A »f.i«w &f t ta 'M ia©lttsiw 
yewals tlie tmt tiist ®f tlie various eleaeats %o a Im-
eopp«r allfe and ir«»i ration-, coppar aX«it-sttattiatsS l3E««ati&-
poitsls# 
DuFlQg: the ©aiet #f &evmrm nn%^%tmmx »ne«la. It m.m 
iiotle«4 that aalaals l#«t ©cmald^raM® weight-^-- flili 
tl<m mm tlio«ght %& b® prlmrX  ^ An# t© a l0#s of app«tlt« 
esytplet "Witto pwr liil«stlfial absorptlsa* If tim ©m« 
dltioii fxlsteA,, ttmn OFal do-sage a of el«a€iit# wmW. to# 
€X®«1isi lagteaA Qt reaelilng th« tol««d stream» -a«7i©«., 1% wm 
th^agfett prtitfnt to adalnietej* tltc saall saournts ©f mtnt-rals 
fey IntfmfsritoneaJ. Inject Ion a© timl tliij mmli. ."bt taken 
ty t  ^«i1?#eF0a« lyspliatle# wltMn tte i>8rltc»fi«tffl an€, thuas 
g«bs«qa@ntX  ^ faaeii tla® Moot -streaia* Dallf lajeotlons &t %M 
desired altierai 4Qsag'«« tried at fli*st.t, bttt Blnm tMfl 
-ea«s«t ttse«f©rt t# tlit Miimals it was d:#€{a«fi sd-risabl# to 
the-a erery other day wltli tmlm t&e dally allowanee. 
hm^Q-^ppeit ®11& 0..5 wg* of irm m ferric cblerids -wm 
f&& a» a basal mti®a ts all l^ ts* 
Mlekel and sine as tlildriass and geraaniaa as tli@ €l©x-
idt mem iajeettd latFaperltoniailj lat© thres diff€F«nt lata 
©f rmtBt aal!itain#€ m a %m-mpp9.T alll: pltts iFon ttet, ana 
pmrXmetj centered aaeaie "by mllfe feeding# f!  ^ €allf., ISTtl.® 
wmm 0*05 1^# %hm tk# fti»at fwi* w«ete  ^ aft«r 
mUlmh tfe» top«e mm 'teertasM %@ 0.#! fl» «8«lifcs ^hmm 
©hart 13 i.® mpp^Tt %hM «»€ -of tfites# aiaerals &m !»«©-
S®tt# of Itos tcsxl#- .frcsps.rtiss.. 
i-ppttftt was la the experlat nt as tog g«r-
mmlmmrn Oth«i* mlaal®* w'ai^ li w^m piPiviou-sif m&s mmmlm^. 
mt*» mpma0Mted in sBtaFt !%• ffetf Bhm^d s© ^©istiawd tmrnQ" 
glolslB Fessii»Fati» wfetsa laj§«t«4 ijati^ p€rltoa«®lly fimt 
with 0*05 1®.** a**®  ^ acMstli' 3.»t«r 0*i sg# #f aai8g«ies« 
•as awsgaitmjg ©M3.#i*Me,» wMlM thtty m-m allk 
plm 0.5 ms*. f«rrie ¥sii«4lijs as t&« 
^€at@xM# and ai*fl«ttie as ar#«n:to-«® #xi<le.^ . whsn umM M 
pla©« »aag'aii"«st|,. ^:r«€9i.e gsw .a 
r«aisf,, sltfe^agli tlit do:gag€ «wae-
t# Cl^ >.2 aig.* aaai' ©f t:fc  ^ mt» diei «f antmla* 
fta»®-e groups gtf Fati w«», aslsete  ^ w«aiiitig %lat 
«tr« iaa«itia%f if p3.-s®#i oa tX5>«i*lat-at» It «-aa 'be aotlised to 
«kart 2.5 ttiat lifef tiitttal ia«ii:og3.#bte wai aboa.t IS^ m tim 
m-w9rm0s, fti#y wsm fed l®*^©Q^psp ailk wi iatra.-
P«x«it0iiit-a3.l.y 0.«05 ©f tilaaliiai*. sslemiaa.!,: mbrmf^y i»t-
®p#etiy€Xf* flw e«p0aiuls #f tltaaats «©#€ .ag 
lsw#i ll|i®M«.|6 •s«-i€ai!ff- rn^mrn'mw nitratm-* 
\ 
Binm' mmmiu fvm tlia. tetglniiliig of 
%hs l#T€lg ®f ttoe eleosnt# *«« raised t# 0*.l ag# 
l0««Tei»s  ^ IMt ti*€afei€at 4it not etti% fetei mmv%%^- of tta®- in-
««tag mmlrn* t&- & ttat,. Imt ftamlly ttm 
mrm a pimt«a« «at toa tm&k m twamrt H«» 
toiftiaa «t elireaiaw s® 'fefetsiiy @liLlesrW«%- wtot-a, far 
tttmtm tat m%.mS.m %n €tff«WEa% i#%s «f ratsij &umm^ Wm 
mm ^nsml mmltm, am mMmm4 M ®!aai*t ii*. awt- wMm 
sulfate wa« liitrap-erf.t«aeallf tat# 
iffltnis mt9 0s m mud irm Mw%p at a lawl «f' 
O«,0§S m*- sf &Cfp§m0- btitMlr*® weat m mM s rapid 
»t«» t% was tattPf-ttt-lag t» ustt- th«t mxm.-t ^evmsm*" 
lares., «i^ aii«g«.p: rnmmlm^ S:#i#nia'% mewtmwy^ 
«i mrmlm f&ilit t® pf^veat tii® of 
tl-enamJ. «»s"ia wh«ii. t»aages #f S8 High a® 0*1. ag* wp« 
«&«!«« ##ijpt:r at m Mm% st 0»G05 ©r-
,<i-f tl»i- slH»fe*««n%i!&n«-a ©«r«-a a«>* 
mtala wllMa m ps2*t9<l &t thm% w«ek«.« 
ItXte &as- Ifetta »# itt %&«. past as a psrfeet tm .^ 
tt luas-
xf 'mm ts®i>ast«%€t umm -gawatt 'b©t& '^ sppt-F a®t 
ir« «f«- la^kiogt mmum mn .!?«. •« 
a ailfe ta« t® tlii,® Als© «as«iti, tlj€ m.im 
liaft Men l|st«€ as -a protela whlelt mm» ««-• 
p%9%» ta its aalnft wsm e-oatt-nft ttm tM mtrltlon  ^ staaS-
poi»t,» If kaw-tfti*#. m salmi 0»ff«rt»g trm a&-
€iitit m. «»si-s mi mim^ mt&m .to assist 
h««^lo&ia m itt©.F«as« &f tfest mln& s«lt la 
€i.i% slioaia fef an l»eipease4 'iieaogl^ Ma mm^m% 
%m, tli«- M#cjd-» 
In t# ia*€stlgat« a. ,possiM« aaia®, s«i# t#flei«asf 
irt ullic#, -six la(%s nf rat# ir«« f«i % Xm^mpp^T. ailfc m*-
til >i«ao5l«folai -mliit.-s r«a®h«d m %eml t& totiow 
aofmal* fhsy w#w glf«ii %m*QGp-mT atlfc plaff 0»5 
©f iron as ferrie elil^ rid-#*. Qm s^pmp *-sa al.iw«4 t# 
mmmiM u-ptia tlie ration aat s«w«t a» a mtk%TQ>X» 
ttk tikm otha-r fS.f« imts^ -mmlvlias »«a« ailfc-Air'aR 
m&m T&ap9Q%lmty iOO tally &t tb« f#iloifliig miM& 
soiisi t3^pt0p»k«i% fo^tointg. gitiliaaal.® ma 
sspar%l« Sitieif. aata-d ml^ w wem pat lal,#- s©3.»-t-
%l®a toy tii» aSdl-fcl-ta bftr©e^Wli0>ri« a#i4,. they -souM fe® 
@o-ntlt«F«4 ms «xlsttiig in tte few &f ttm mlm 
J.d«s* mm%%m la etert vf d# a^t i^ t'rtal m ptgefi^ mtlw 
perly is fee a«te# aflit t«.st«€» All ©f the mts e-xliibl-feil 
m -pmr witrltlmwl «tat« wltto. ilarriit-a mmtmitXy pmmntm 
cJieftaaie afi-ld pipt3iue«a a f©« 0t di&rrhm tai a asa%:-» 
«€ A -e«pa.rls#ii »f tM« mrwm &f the #ea* 
tr©! with of tli« rats whtish Imi. r«e«iv«d aaia® a«l.d« 
showtel that tli« latter w«r« st«itted to growtti# 
It tea "^en ebossit la 0imr%8 5 aeat 3.0 that 0*05 ag» #f 
©©^pt-ip ag eopper sulfate ^  wMn aM«d to a lw-e®ppsr silfe .oEift 
i^spoii- i^ tle«i, gives 
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16 •fawals similar Ft-sults m'a.m tint m mpp^^r mlfmM 
wmrn tntmpsritoaei^ li at » 0»©05 '^ m* Itvsl# If 1®»-* 
0&^ptp- allk tegfti^ -r with 0,5 wg* #f iron s# terri& 
w«# fsi# fus ttitn amse m t& wlm% mmmn  ^ of eoppef 
woaM sati'sff a Fat'® F«<ialt«®@iit for tbls Aasml® 
aaifiials ^ffwmA m WMmllmnt opp#rfcuni%f for •Qiiaiatl.ta-
tlT# siaAy.js. for •& ^©ustant #i|iaiitl% 'Qi irm muM tm. Mid 
warylmg mmntB &f a soJ«l>l« #ofp€i» salt ©Qwlcl l>s lojeetsa# 
f!s9 trsad of the hsa l^ebiii €«w®c. MhmlA denote, luewf-
flelsatf tm mppsr a^lalstyatlon* Tti# ©riterlOT ftur. %hm 
mpttrnmrn mppmr €«>.0ag« was takta as small# st aaoiaat ©f 
gftppfi* m QQpper salfat# whisht fe«lM tUe hsaogl^ Mia 
©0nt#Mfl of aa rat'# blo^d ttf te 15^-# Fsgai»dl€!ss #f 
tilt l€ttgtti ©f tlffit r«Qtttip«€» 
Ira tim follwrti^  «xp€]pla«nts, fi«altog, wtth Intraperitaa--
t-sllf lm|#et«4 eopp«r#, all ©f tk« rate wert aad« antiate Isf 
»lli: prl®f» td bsgiaaliig %h» Injeetloas, I,©w«*<sopper 
ailfc *as f®i, a4* life* along wltii 0.5 £«.* of It'm as f«i^ rt-e 
elilofite p«i* rat pep day* latr'aperitoneal lEj:e.cti<m« ®f 
•eopper as c»per salfate wsp® ila€« cirerj- citli€P daj, taplsy-
twte« tlie d9s@ wtiltfe will M mt^Tr^A %q- m- %h@ datli' 
tetafes. Chart 18 prwes tliat 0*0005 as» ®'&pp®r »as not 
sa0«gli to mnpplg tli« aiil^ mals wltb tijs ii#©®s8ai'j. am^yat of 
lataoglQfettt# Whta t!i€ fomsF lev«l was doublei t# gif'® 0,001 
mm a sl^ ir rise ia the hsaogl-oMn «arve» l»«t a pis­
te aa stotowel %hB.% e©aplet€ rmme^ nm 8te©« th.« 
ST®rags maxlmmm mmheO. was A sliglitlf hightp Imel 
C^^art 19} esttsitd thi p«ak tlie mnpmi.%e li«®c3gl©bla, eaw© 
%m 3?eaeit m&rly 9.»0 ,^ *lill« the admintstPatlieKi 0f ©*0012S ttg« 
&f esppsr teougtit the mw-sras^- hssogletelu ISTtl t# 
G&arts 20 lafi 21 skow a fairlj raplA rla© In first flw 
w««k®, dli4« to 0,.0015 ii8« of esp-per iajeeteAr i'fe *as 
tfeottght ttet thii OToant was the opttaam# ammver  ^ Iteaatft-
p©t«sl» alowftd do»%, aad after twenty-si^  we-tte thw h€m^%&* 
bin valae *as Just ftoea tli® laj^ eteA €ogag« of tMs-
saat let 6f rats tss raised to 0»00S &t ess-pper, wlilcfet 
stjXt«d Jte t&a attaln«9nt of a nomal heaoglofcia titer ultfetm 
six mmkB*- When Q-»00173 «g» '&t mpp€r wa« adainlstared 
Caliart 22)  ^ m average iitaogloMn Itir#! of 12* .^ was peaolis^a 
to «boat ttiree wsete# tt roqal»€ alaost. jsl,twii wsski 
t# .sttalti this »«»« ml«« « ths 0.0015 ass* l«¥el.» l#g#a€.r-
atl» was not @espl0t« on 0»001T5 ag* of mppet*^^ bat' mn ia-
•ereae© of 0,00025 n^» etieeessfully mrmd. the m@mM e©adltS.i»i« 
fla® iisxt «2£p€riatiit (#liart 25) pi*©T«d that eoapltt® li«a©gl@» 
liitii regenemtloa eo«ld "be aeeoapltsliei. "wltHlri six weefcg tt-p©a 
the tati:»apeFito»Qal In^eeti® of 0«002 .«g,# of a« :©o  ^
per salfstt daily* A IilgMF «iaaage of -Q.0pp«r,. 
amatlfg.. 0,005 m«iget th® li«iiogl©M.nt esotent ^f %im 
t® readfe ta aboat tl3.«« weeks. 
Wmm a# ©laOLorMt.,. *lieii f«i aim# %q mmmim 
rats r#«#±vi.ag a Iw-eopptr «ilk fttd. aot mrm*" 
%lve 9ifm%B mm m% high i|,» It 
aiglift M ixitermd ft*o« ili#se data tiiet M mtTltlmx&l mnrntm 
tJj# Inm is not swlntlated p-r^pertf if a4aS,iilgti«i*e4 oraiJf« 
fk€r©.fo,Wi» m series of expflrtssntft wat dcslgatfl t© *t».€St tl» 
availaMlity of Irsm- f#r bulMiag when It wm 2te* 
jseted al«« Intm '^rltonsall^ -* Fwrt f«Fri« ©iilorMa «a8 ia-
iato the perttoatai mvt%-%m of atteml© i*ats fet a !»-» 
#@pp€r ailk mtloft* I^ ai^ eF anl-^al® mem. ««pl0f i4 la tlW'gs 
«:s-p«i*l!i-9nt.8 timxi Isad 1?««n iisM wa pravisus trlais f.©r 1% tot 
b^att f«tt  ^in pwliRinsr  ^ mmk tiiat f«rt»ie 4«f t® 
Its esiaity,. eattsed mieroals md a si-oagMng off of hair «a4 
skila at thi- point ©f i.aj«o.-|4«» 'fm% mqttmm exaainatloas 
p«rf#ra«i m th# iroa-tejeettd rmts siio^ed a g«neml 
m&%im 0f the ln%8istlft«8 m that tht blosfd -re-as i^s mm piaia-» 
ly vistl?l9.« Adheslmi- of th€ int«stln«s the perltonsiia  ^
dark rsd spl»t«h®s m %im IXw^rp m& enlargsd s i^esas wtr« 
ateaoMsalltlas autM# rh« ab@v€ eyaptoia® m€m dlstiaefc--
1  ^ #h#ii 1*5 m* of a« ehl«p|,de In 
solutic® was iajeeted latmpsrltoMsijtj'* 
fh# of 3*0 m* of the Ipcm . 6th«r d ,^. 
*hi«h gi¥€ a daily intate 1«5 dlt uot p»^o<itt§e 
»-«#& ®a ©tttfltsaSlag liserotl# sondltion, slth^agh th® rats 
Imt wslghfe ant within fif« wmke msay tl«AM, m 
-mf laje#%lag t*ie# t&i iron d '^Sag®, as 
ctmr%9 2k mi& &5,: m&i?y ©titesr' da|" mms lii eiiart. M 
It wm @ham tliat l-»5 m* m 
will r«g#a€rst« feL€a-®gi'®felii ap abotit 11 «5  ^ m 
•sad t&fim !«•« •&««& -toae aaiaais i?ea«lied levels- ms 
Mg  ^as 14 #5 ,^ laws-re Pi, all mts wmm in a pmr ph^gmlmt. 
^mAi%lm.p_ m@ %li«- griOTtlt .#t<inr«s a 1mm in w#lgiit* -
wimn 1»0 ag"» #f tipofi -as m mm^us sslation of f®rri§ elitl#r-
id# was iaje-e-tS'i^ . tte -e#fflposlte li«w l^a¥la mrnm^B iross %& 
nespplf 'fhmm anls l^s were n&t in m®U pmT pfeyeimal 
0<maitiiai' ms w«f?e- «'e«ifiiig to 1,5 ag* 1#t0-1. At 
una #f about f-oar wt«]te« ths mia#ls started t-o bssom  ^ sn«ai#  ^
mat mmy t® the disease •- ferri« $iiloi»t4e 4lssolir«€ 
la glfstral did not 9®ss#s« mmh &eit propeff-ttt# as did %h^-
umsmM sol,iit-i©a. -iittlieA ©M.oria# 
was fet-eaij-s€ it wm posalbl®-%9 aalataUii tlwg--
mimls tm li«ig€F i>«rl0Ni-t 0f %ia«-, A 0*5 .s^* l«*el of .ir« 
as. l^M9-rld# ta gl;yt«iwil wm® tii4«0t@d with. b«Bsfi#ial 
i^ sttlfs i&r also-ttt tigli-t mmkm  ^ &t%mv ttntplt-loaal 
sftsata m thmm hy %h.@, tFTOpiag ,Jte*i®l@l>la mwwmm 
Emmwm,!, it wag p«gslMe- %& Mm-p ttot aaiamlt • 
ali¥# f&r loag:«r p€FiMa M ttas tlais.ltt tim cmme of liigter-
iwm sSaiais'tfat-loa* 
Sfetart- S5 dls«la#Qg t'M fact .«iwni .teaEat«pol0%i© pr©-
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pertles-si?® prssent la aqaeous so-latloas of ferrle eltrsts, 
whan Injected intmperitoneally, and t-bat tt ia possible t© 
i*ea#ii avaraga hemogl#totia' l8^«Is as 'aigh as ftila p1s« 
was tranaltofy in all cases and the maximm point to the 
li€«ogXobiti eufves was raaelied In fl¥e weeks wHea either 0*5 
0f 0».2 mg.« of iron as f€rric eltrate mmn Injected# The 0*1 
mB* Am&S  ^ sav0 a slight; res^o»3i mhlch lasted onlj a siisrfe 
Xm^%U.9t ttiie.# There were no outward Indic-atloag of leslcaia 
In aiif of the rats p«eelvl^ ng tii« various levels of Iron as 
ferrle citrate liitrap«ritoiieally* A ferrle hydroxide -suapan-
«lo» was injeet«4 Intraperitsne-sllf Into an aaeaie 1st M 
rats la orter %& test, th« purity of %im iron,, but no h i^aogl#  ^
'toim syatii«sl«. took pl&m wMflt the lsv«l of iron mm a^alals-
ter®?! at f-«5 mg, 
fM res'UB &• r«prs#«nit€a. in cliart 26 d«moiistrat.€ tlm 
ability a *€ak solution of li^ droohlorle acid,, iiijact«a 
intrapertt-otied. ly-, to <iaasa hamoglobln r0:g-fftteratlcsa In aaemle 
rate# fiire© lata &t rats were lased after first being Bsadtr-
9d anemia by allk f®@titig. In tli€ first experlaenti^  0#5 h^« 
#f iron as fsrrle ehloride was ad^ed to- a Im^mpper milk 
ratiom,. and 1 ee.« of a 0»033 aemal ^ dr©«flal&rle aeli sdin-
ti^ n was lajectea svs.rj' .other daj* flw progreseion ©f uw-
trltlm-al memta. was 0li«ek€4 toa'ti the anlaal-s «#rs 
li-ot e»r§€. to mothsr lot* fed Im-^mpp^r milfe pltts O.S 
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gttlaer ml%k tlie qqppsr soluti.oa,, were ia|€©t«d iatrap«rltm» 
•tally Imtio rats fsd l.ow*et>|>-p«r allk. A3.i iTtm and eofpi€'r ia-
jeetiais v&m a4alnl8%«Fed m^ry levels of twi©t 
t'a«. -aastaats stat«4, in oMer to ©aft tiat snlaial# %M €i»0.OT-
©f daily &aadllag« C!iai*t 27 stows ttoat Q#OGt ag* ©f 
eoppsr as «op|)€if galfat« aad 0,,05. iig.». of ifrnm m fevft-Q elil©p« 
tde,. wh.«Q Injected Intrap^Fitimeallf tet® -memlG' rsts^  ^ dM 
stiaalate li€»atdp#i@-als foi* about 'Hifte wmk»$ Mt tlii ipoa 
l,€v«l wm t0© Im t© permit a ii©mal h^aoglotela vaLue %.& !»• 
rsacHsd,. In. %he asas eiiart (27) tlit feii««r wma 
r«p«a%e4,. with the Iron injtetlcsi to!creas«4 -t# 0»1 mB» of 
IxmL ms %h9 -«5-llot4al wliHt #»002vag» -of e.©.pp«.r 
m «i9pi>«r salfate -ae^oatpaaltd tM Xvm sol«tl« int© ti4« 
perltsfieal-. canity • IasM« af twelw wastes, tiif nmme.1 mm» 
rag-c hsa« l^0Mtt vaia# ©f 1,5  ^ was reae.iiet hy tii« sainals, 
ftrrle eliloriat., if i»3s-©%«d iiitx»ap«r:lt-0-aeally b.% 
X«^«-l,8 as Im m- 0,1. ag* &t l3?on»- mmmd Imlmm mt tli« 
psint -af iajt-e-felon,# m& also .adbesloas of thM %n%^Mt%me 
to tli€ p«Flt0a#tta» fhsT9f&mt tht amifflala did not grow 
norm&lty* lowever., h«»atop0tesls tea t»«'en ftssoa-strsted 
wltli f«i?yie dildipid#, «*#a tlteasfct %im mt« 
Mtfd retarded gr^tb (•©hart 24). la ©hart 2? it iias %«.«» 
prt^ren %tm% -^oiiplst# r#g«!i@ratt«- -®c-e«rr@d w,ii«'a -0*002 
©f eo^per as -eopp«r sulfate plus 0.»,1 of Irett a« tfcie 
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ir«w Otoart 
28 aliow.1 tba,t 0,CX32 a®* ®f '0»|>p«.r as m-ppsT s«lfat«- plus. 0.1> 
ag» #f li^ a as ferric -efeloriflt Intr&periteKie-ally 
AM not ew?« a^trltianal ane^njla in ©isxom But w&«a 
tfes trm m f#Ff*ie @lil«rMe was aaa,ia1lst®-r«4 tetrsp«i*ltQa-
at a 0*15 m* is^«l with 0*-002 ag# of ©@pper 
as sQppBr aalfats to tii@»« aaa;® aataals  ^ tlief *6:3  ^ mmA of 
aa«a4a.# A mmp&lmm ©f eiisrts tS aui 27 sii©w« m 
eofiflitl® In ttw lattsy tMa ia %im if 
g:powt&--©iiwtB mm mmM m a ertterlm* 
Itltli®** iiiti^ p«rlt0ii«al aor ®r«l •a4ffllnlstrati©a» of 
lr@ii a« farrl© %-<lfoxid« st tfat# rate of 0,.5 ®g#, of ir i^i 
i-allf --serrtft t@ 'biilM iissaoglebtn ia sataie ratS' m a !.»• 
eoppar allk 4iet, Htwewr, If 0.05 ag» ##pp«T as «0.pp«F 
giiXfat® w#re f€d[ along wltia. 0*5 «s* 9t Irm «t# a ftrrie fc^-
4r©xit® sugpe-ngl® ftlai't S9)s WiMlt# mm pmilire M 
mrts$ memtm* It *ms als© desB^nstralsd tiat 0*5 ag» of 
tpon ta a fc i^roxlds saspeBsioa b& tnj«0t€d 
iatra.p€fit0n€ally 4atly wltliout Imm ito the mimltSf^ m& wimm 
low-e«fper milk pirns 0*05 mg* e&m&r mm eopper s«lfa%t w&m. 
fed in ©«ajm«ti!« m normml memf^globtn l&ml mmlte€* (Cltsrt 
29)-# <5Mplst« rmmery^f &o%mimd Im %im istte** east. wMem 
iroa wm l»J«©t®dn. ab©iat t«n wmks$ wiill® t.h.€ «pal.ly 
adt8lnlst8i?«d lr®n to#fc appTO l^mtely fivt wtsks to glw tlas 
#aa« rtsolts'. 
. 6# -
3© ma 31 «xpr€is ot>talq«a wten tttseltt-
e©pper #oap®ants, a» salfMes or wtr# tajf€-
tea. mmvy 0%Mr taf tot® ansal^ I'ats aalatsinwd «« & fessiJl 
ditt, of lw*eep-per mills pltie 0«5 ffig» of Ix'on ng.^ fenpie ®hl®r-
id#* fwl©t %h0 a®sageB a.eatt©riet wsre laleettd Inti^ spsritoa-
eallf €v«i^  ©tMr day in order to. alnlat.!# tUf toddling ©f 
tMe anlaalt:* BotJa tM «©pp#r swXfld# and 0:#pfp®F %di*oxMt 
wsi*« 1h a ttmly .etate,^  an<i a thorough. mlMltiB was 
p '^aetieid befor® filllag tha syi^ ifige* Bats shmm %m ©Mrt 
30 polfit oat tM® tm% tMt 0#02 ag*. »f mppmr m, e©pp€r sal-
fid® was re-<|wl»<i to «atts« snloals- t© ireseto, m lisaoslobte 
val«« of 15^#: C^p€F iajdrexlA® t^s- be -a batter Iwitj®-
tliile (eliart 31)« sltie« ag. ftf -mpaeT m t  ^%arox-
14« rtsylted In eeaiplate memery wltlain tmrtmn. wmks* A 
shapp oijntPMt wm e l^iaat b®tw«ea. tiw li.««iitop®l®tiii 
of tiie soluMe eopper sulfate feiiart 23| and mitkmr. tii® 
«oppflt» salfid® or tlie feydTOxlit* fhe fom«r eaiapltte 
tn six weete with a 0»002 lag-. laj^ etloa &f mp" 
pqvgf wMle the latter r«qali»®d 0.,02 and q*qq$-'ms* O'f «oppef 
respeetlvtly^- Irtjtetsd w«:p a p«pl« '^ of tmr^mm. 
ldii»atl«nt &mpmr In tl3.« IneolaM# fom of ,«ltli«r 
poas oxM«' <sr <supp««s IM14« teillt hsaeglotoin Ib ®«ffile,rat«» 
, l@ts -atilmls mem ted a tmW'*&9ppep asllk ratl^ m wltl 
0-»5 ®g» sf" iFo» as f«rrl€ e'al^ rld®. On# l®t was Injected 
#5 -
Q%hew daf wlito 0*0-t ag* #f e#pptr as 
#»pf©»g »hS.l« tb.« gy^yp wwl-fsit mm- 3.®«i^ €-
#-f e«pF«t®- slall-aFl-y lii|«-e%«€* fitis 
immlmn %# ml^le aai allewtt m sftragt €«tlf aisiiii«» 
tra%i©a of 0..01 ng* #©fper p«F i*s%» ?F#a tli©' of 
@&si*'6 5  ^ It api»m.i*s that tlityt ii so diffeTsa^©* ta %b.« 
psft^aey ©f the e#pp«r ocusptiMs^-®* fii© lfi#0lalj4-
11 ty 9f mp^mm mMMe aat ©iiprotta lo41t« ffi-a4«- It mmemmy 
t# 8lia.te«- tls® wsll eai^ fet 
1% 1^«- at-ii«astrst0t tlist %Tm mn la 
,&««ogl.©fete b«lldlmg wtea in tlie ft^wm 9t a .su@:p«a«lQ  ^ (eisaH# 
23 sitd -m ms & esUoWal 'fcg'dpoxlfie (,efcaf%.ST)'» Lttet--
Hi®®# @:Qppti» wme afallaM# fstr -h€aat@poi«»ls la.several In-' 
eoap®«ait« C$toai»t-8 30^1 3I0- an  ^3-2It t^«a w^atatl 
%o- show wltftlitr &r not aolatlons of Imtli trm 
)©0fp«F as tm t!^:dmxlA€ mmM M 'aMlimM If s€atal#.t«i^ :€ 
giaalt-^#o««lf * TM f irst slap was f#«it tht • l^ fii»ifcsia«8 %m 
mmi& mtm m a lm'*mpp€r milk Aietm. Zrm ma mlloMml f®F-
Fle l3^t^e®ia€ wms f«t aft a ifrtl of ©*.5 .0if Irce, p«r rat 
FSF »i€ =i5©ppf«r as ®#ll.oldal e«prte l^ dPosMf wm f«€ la 
%li« s»o«at 0f 0,55 as* ®f p@F galaal daily*- C&srfc 33 
%lm p&i'tifrmmn-m &f rmts m tills sx^rlmfii.t,-,.- wtoei*# 
it- wm tmmd tksLt. f0iiiHl€fi-tt *ir«fes irsr# ipeioip«A t© ©#11^-3,®%#% 
ea.i»# tM mmt&rn MSmtlone ©f tlie &M0W0 
wmp'^ m^M tat© tuaaie rat-s gaf® F€g0ii«Fatlm>, ®s Mmm" 
•• •• 
siF:a%a€ fe ebart 3-4* Mt s-fter i9lgli%6€ti mmkn tii# aralaaXt teat 
resa-i»«d m no-pual &ia*ig1.otoln -eonttnt,. Inifcttoas m-mm p«r-
feratt swpy ethtr m rat#, m%m %wtm tte tally 
ddsageB aea^tlmed# Oopper as c0H«i4al ©npFle -tegdroxMe &% 
t&€ l€Wl -©f 0.»0G2 &,f copp«F aa  ^ 0*1 ag*- ©f Iroii a« ttoi# -
esU'Oldal ferfl® "ftydFOXlde wf.rs 'Sia«ltaneoiiSl;y' 
tfe-raasii tlie »Moiilnal «sll^  
Aalaals fe€ exelu-slwl^  mpm a ailk 4i«t iw l^optd 
aa^aaia after tmur to glx fiie b«iiOglobiii- f»-ll :p0swllly 
a levsl of 5 afteF wliieli, thii tcellB'® wa« 
@r until tiw pat# finally M-nme t#-© w-ate to eal|», sad death, 
resulted. H«a-ogl0biri- valiids as low mm 2  ^ liftre Mts attaimel 
to eom- lastaiieda, l»«t as a mXm- animals ated 
Feaelilng this Iwel, Soa® rats sii0W®4 aa aMllty to liw 
for aa leng as tw l^^ re weakg- oa ailk mlom aaA wnm •arialy:«#4 
for «Q:pp€F aa  ^ Iros eamteat la ^rder to d«tei«i8in€ 
or not ttitir l?o% stores &t thise tltiieat# liaa lj«€ii 
d«pi«t«a ta ©a @ff»rt t# «ynthf*tii« saffl-ettat, luaoglsbte t# 
ppsloag- lift'.* TM.S® data ,-siso sli©w tii« l«w®«t mp^r «ad 
IfQn values- tjMalitalJlf la r&te nilfe whleti-<Jontala« mXy 
%im natural a tapper oontent. Ttm. analf tleal data, .are mhavm la 
table I,. 
teettisr lot of rate were' first mn&ered fe«€-
iiig low-^^p^er ffilllc aa-d w^m e«itln«ed .«i. ttie sa«a 4l#t for 
stglst w«#fc8 wltli dally latFaperltoneal lii.J®ctioii:@ «quival«at 
- m -
t# 0#5 'Ot Iron as f«prl# ealorld® dlssi>lf«d in 
mttppnt'-.frm glyesrol,# At the end of this %lme thsy waye- aa<-
alj'Et-d fer eotppsF and Iron  ^ fii« r-saults are tabulated la 
table II* 
A tMM group of an®ale mts were fed a low-ecspptr milk 
ratios pilu:« 0*5 iig» of purified Iron ms fsrrle eiilorld#* In--
trsperltou«-al lajeotlons ©f 0»0f2 nomsl hydrochloric ^etd 
wers a<imlnister«-4 every otiier After slgiit wteks ©n 
p«rla€at,. tli# wilai&ls wsr® malyztt for e.opper aad iF«* Tli« 
ftiidlJigs mrfi' shown -In tablf III# 
M. fotitrfetei l©t 0f animals# mhleh h&M beta previously aaA® 
mmmlc % ullfe fatdlag, ware fed 0«5 as*, ot purlflat Irofi as 
ferric l^alorld®,^  and were la|#eted iatraperltoafally wltlt 
0*00$ Mg,. -e©pp«r m# «a'pp«r s«lfatt» eontlri-ti«d 
«R «xperlw®iit f0i* «lstiit weeks aad wtre tii^ n awalyzed for etsp-
^er and Iron, fablt I¥ shows tli« rt-Balts obtalafd from this 
expQrlstttt'. Tills Itwl of e^pper sad Irm glvea u hemogloblji 
FQsponB® siailaF to a raticn »ad« up of nataral foodstuffs. 
Tfeiis lot was run as a control gr^up to give- aoriaal a-opper 
and iroa falues for aniismls of the same ag-@ as thog« ttamn 
la tablfs II and III, 
fwslw aabrM fsaalt rats. wer« ssl#@t«a tr-m a group 
•whl.eli was fed th« stetabQel: stoeife ration* They i^ ert «quall^  
41vld€4 lata tm& lets #f six aalaalS-* fha one lot was fsd 
. S8 -
milk ai.,- tagetter with O^S a®, of ircm as f«wl# 
elij.©ri<i# aad 0*05 as* m oopptr salfate# sad tb® 
seeoM tm% mmB f€4 laapket milk alon®.* Heiaoglotoia det«mlaa-
tloas Mpe' run periodl^ allf until the group aala-teined on 
isllk alcai€ -ttveieped iiiitrltlonal ansiala suc-lt a atgi'se 
t&st it wms 4«€iatd advisable to start tilt aetaboli.gB sxfsrl-* 
a«at.. f»-# galirsHi^ ed iroa mlm m«talJ®lisa 'targes were eaploy-
sd {-eliart. 1). fli€ normuX rats mem eontiaaed 0a'the aartot 
ailk, mop^er_^ sad ir^a dl€t^, tim aneaie i>mm mmtmd 
amffest «ilk Tii# urlm wa« ©olMctea uad«i* tQluent 
during twelve tear pepl«jds tiaa,. aad -wae analfsea .iamfdi-
at@ly hy apprws  ^ aatnods m@atl0n#d in %im setjtien of this 
tiissls devoted to aaaly^tle  ^ trl^ lleafc# s«pl#g 
j?ttii In.all aad I^mms »«rt in #M««* Itefc 
a fair mtemt,e atglit ofetalnsi# R®»alt» of the «nalfg«a 
aFS shomn la tabls 
m 
t&hX* z 
tealytt#al Dstra fm Copper sad Irm Conttat #f Rats 
fed a lilk foi* fwslve f«®,fes 
HeaogloMn a 5^7^) 
t Wet- •|lssu«i • ' i ' ' I Mg, irons Ig, espper 
1 m%nm ia- s total 1 fotal s p$r 100 1 per 100 
Hat i: t«atliia3. i Irm :t 0op|(t-r s ga* wfl 
S- tr-a'©t t (ag*) t tlssiit 1 tlsswt 
1 . .(,«««_•) , « « I • I# 
1 s s 1 .• 
wf s 36 I 1.^ 2 s O.,.02 1- 2m t 0»0555 
wf U0»1 I 5? 1 1.042 t 0*024 I Z^Bt 1 0.^ 065 
w$ 'S 43 1 1..505 t 0,0^0 1 3.03 t 0.-Q465 
wf m&*3 t 1 1*137 1- 0t.0l6- } a,»70 -s 0,0381 
wf nu A •1 40 { 1-4000 t ©•oaa « • 2.,50 t O..Q55 
wk -t 31 I %,m5 s 0,»032 f 5-..90 m -4- 0..103 
W'0 m*l I 35 I 0*9-  ^ s 0;.018 s. 2.7? S 0.0514 
a 0*2 43 .1 1»40? 1 0..0-24 1 3.2-7 1 0.056 
mQ*3 $ 35 1 l..*400 $ o.oia t 4*00- i 0.0342 
m4 nQ»4 i 
•Ik-
3i t. X..123 1, f. 0»01i 1 * 3-a2 i 0*044 
avt« 
I 
$ mB 
« 
1*1-65 .J O.fc02C^-
1 
3.10 . 
#• 
t 0,.0487 
II 
Mislftlml Data tmt Owt«n% 0f Bai# 
mtm ^  I»Je#%t4 wit& 0'..-§ 1 .^, of tTQn a« 
\ Fsrrt# CliLl»ld« iti dlycer  ^ f@r SigM l#€fe« 
(.lax,# « 11,2^} 
H-S.1 
•I wtt 
5«tiiatt te- t 
I t^stinai 
I. traet 
imttl, 
Total I 
Ireti I 
Cag-*) t 
e-epper 
Cog#) 
Ig,, iron-
p«F 100 
ga-.,, met 
ttgSU'® 
:lg» topper 
p€ie 1.00. 
ga#. we% 
tigant 
w# 
w« 
*1 
wf aa*! 
t 
%. 
S;-{ 
I. 
t 
* 
I 
I 
92 
68 
S3 
im 
m 
m 9q 
m 
9-0 
%3S 
9-S 
3.2*0 
I 
t 
l4:*S 
12.4 
$ 
t 
I 
12 .,.^ 1 
0,0t€ 
0.»02$ 
Q^osa 
'0,0^5 
0,»6tS 
0>0t8 
0^026 
#•028 • 
f.,?S 
20  ^!§ 
ll.,4T 
11 .-So 
12«40 
i7*m 
15+.2Q 
20,65 
o.oaas: 
Q,41?9 
'qmn 
0^-,0t.67 
0 .^0536 
I. &>.Q3-26 
- n 
fatoi® III 
Aaa3,ftleal Data fer GmppST asd Irm 0ont<$n% of Rafts F«4 
ailt -¥ 0>5 mg* Ix'oa s# Ferrl© CWorMs anfl Iii|€«tea. 
wltli 0»Of2 1 %€ro@lil«rl# tor f»«'ks 
IliatE., H«ac^S.#Mii a 8.#) 
t ftt tiss«#t s ;« '» m s-
I te- 1 fo-fcal 1 fotal 1 Mgt. Irms lg« eopper 
Rat- t teatifial i iron s •e^^pper f. per iOO 1 p« r loo 
s %ra«t 1 Caig.*) 1 •Cag.4 t. g®.* wst t ga., 
1 ismM*} . s s • « tisfnt s tiseu®. 
1 s 1 $ 1 
wf t 60 t 3a5 i 0.05 S 5.22 s 0.0832 
g#  ^ •1 a.4i 1 4*40 f 0*07 1 3*12 - t Q.mn 
Kg«r R#«li 1?4 1- 1 o«a.o 1 a,f5 s 0*m75 
WW f im t 5.1^  ^ s 0»04 t 2»a9 1 t.0370 
wf ao»l t '112 t 5»20 J 0..04 1 a *85 1 •0*0357 
a#.-2 1 ts s 5>85 i 0*©5S 1 4.,^ 3 1 0»o7oa 
1 78 1 3...40 i •0,06' t 4-.35 s 
s m. 1 •5*88 }• 0*055 ! €..45' 1 
gSf 1 f 95 i 4..8S-
{ 
f 
0*06  ^ i. sao s 
* 
•• 0«0i50 
ay®;« . 
• 
-1 i04»l t 4 #06 
»• 
« 
.«• •0-,045.7 t 4*18 4 . .o-^Qsm . 
fable XV 
Attglytleal Datm for and Irm Content of Rats 
f#i 111& # 0.5 Kg* . Ir«  ^.as FsFri© 0W.orl4® m&. 
wltli 0,005 m* Ct»pp€:r m Copj^ r 
SMlfatf fm Sls^t l#«ks 
C«^« H«iisgi®Mn s 15*5^1 
s Wet t&swt t $ mlnm ia- i Tcrtal i f#tal 
Rat i testltt-al i lrc>a t s#f.|>er 
.? traet i («g,| i, C®S«) 
.1 t I 
t 
I. %• ir«i 
I .per 100 
t ga» w0t 
•i tls««« 
Ms# #oppep 
psr 100 
giB'* m€% 
tleaug 
!lO#l 
w# a»*2 
wf ao*l 
w$ 'ttOiS 
wl a© *3 
sy«.* 
123 
151 
i2€ 
111 
.90 
m 
3-*b3§ 
«.13S 
5.390 
5., 644 
4.5t2 
5.55? 
0,^ 155 
oa59 
@••144 
0.148 
0..140 
0,151 
4»75 
4.•67 
4,43 
5*07 
4,,85 
5.95 
3*$m t. 0*j46-
0.»126. 
0*121.-
0.^ .114 
oa53 
0-.:i55 
©.•141 
m*m.. 
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fai3l0 f 
Attmlf tleal. Dmtm Stew lag CottpaFat lir« 0oap&al%loB 
of Urtao 0f le-rml aWEd Aritnlcs Rate 
at, Six Imtte of Ag« 
ggraml • i, mmmlq 
I 
MWt b©aj w#lgiifb 175»? m* i 153* '^ g».-
Av«« htao l^o^Jlu 16,1  ^ I 6*8 
A¥«» wl« urine pat* Fat par 24 ' 2$,0S e«4i 33*  ^
R®-a^etloii;S &t Lii*ln® t© pljenolplittmlela alk:alltt«f'''i 0I* miA 
Sp«elfl© gi*alrltf 1#012# t l»01t 
1 1 , .l^ nsial# t Boratsl « Antiii® 
Sttgar 
s 
t ^ ItoiM 
t 
« nmiM 
t 
t 
t 
t 
-Altottala •f 2^-57- « « 2-^66 I I 
&m%Qm. l>o4ias t I 2»41 % I 
tuaieaa t O..32 ? 0.382 % t 
01il#rlcls# t 49.,^ 344 i- 51«84 t *. », 
WM. -» 22.59 1 3x*m I $ 
Total SOt : 11»74 1 24.»05' t 1 
Itlierlal • S0@ s. 0 ,^0444 1,-0854 1 t 
fstal nltrogiQ 1 203*5 1 190.8 t 100*00. 1 JM 8 8 
ClF«a iiltrog«n s 158*13 I 163 »1 t 7T*70 1 85*60 
MHa altFogsn t 31-. 35 1 12.-67 i: 15.40 t 6,-66 
Oi^ atlntef 1. 1 1. 
attrog-fri t 2.155 1 1.5s t 1.059 s. 0.-SO 
Oreatiaf 1 s 
0.69 
« 
aitrogtn 1 1.005 1 t 0.4^3 1 £>.5«2 
ffrie ' #cld « .» t 1: S-
Qltrsfgea i G..453 1 0.426 1 0.222 t 0.224 
m%m s«id s 1 1 t 
aitrogen 1 0.379 .1 0..5T2 t 0.186 1 oa.95 
ladieaQ J s t •-* 
nltr0g@i3 t 0^0178 1 0.0213 « » 0,-0087 t 0-.0112 
lltrogsn aitae- 1 S 1 t 
•^ouEted torn lO^Ol 1 11»28 t 4«91 t 
mmmmoM ow msmjsB 
t nhmtM 1% ts %&• pr^a#® 
mlmXM *l»a % pm mi s&mvto^s i# as«t mm fl&m» TMa-
mperimMut prm@A timt m mt mm its 
a«»t« ^  Mia® ssrfeatu «x©i?«t«4 »at©ri-al« mm-p 
§tnm mm$,M dSA m&% 4«wJ.#p to a ptyloi of ^ismmn w««&s.« 
Sp«giallf- mtlk ©f im mm^r iqm2 m* 
&f psr fiM n&% rtg«a#:raii-. Ista#sa.i^te mUm f«4 
t-0g«t&®T witli p«rifl«€ fsrple mmi^ rmt## ftot 
iBSimals wem aot 3«pfws4 fef a mt titaa4», 
®«ftc®n@s«0 alstotl.,. ar»«al©-» slnm  ^
tin,- a®'i*ta-3py,,. stlwj?,. itat goia l«t-
•etipp€i» «11  ^ ant Irraa ratls®#- eiiaf'ts T 3.2, teel«si-*« Bhm 
tlmt tht ^rnoglohm. iMteaAlly» taa 
tli« mly e©a3.€ sttppXf««iit troa te li««si®fete 
fetilliiiig,. fhts® mvmlte de aot hamcml^ e %H9« «f 
tttas, G®r% mA C^^)# Bs'E i^ and %trg 
®aid B#a3?d (45).#. ^aM» BsMer, ani lf«F# (*)# (3)* 
Sla#« itefs stlfe #f as m-
tei^na #©pp«F eeateutg. It was as««a«S %im% & a-» 
m&vm% ©f $lii« elswea  ^ -wist fe«r« ^fs. %& ismm tht 
w«®wrt.#« whil^ fe, ttmy i*fp-or%fd ia »at«al.»» 
Im » p'^ mm this asswptlw, aarMsl allk plm pay-
Iflea te©i4 aa tmrrtm ehtle-rM# wa« fed %& aneale mts* 0-ti»F 
lets om sa-ffi« filtt ««» fl¥«-n aa;iig»«s«,j: alekii,- ©rgentCt 
aad 0opp®r ia aMltlon,. StMrfce 3 mnd 4 nhmm& ttet aartest 
«11&, wiiidli analf0«t 0*35 to G.#:44. «g, &f mpp^T p®r liter;, 
was sapr i^# #f telMltig li®asogl»blm If Ifoa alaas- mrm. atols-
m%mmX%mnemslyEmvve-T'^  ^ a noTm&l 1«v«sjL 
wm nQ% attalaed to my l©t smctptlng tiiose fea. ©©pper, 
wMefe wd«M sttow- feMt tli€F« mm% hm^ b«®n ottoer sovtrmm wi 
«opp«F s'oatsffllnatim aside fi?« allfc,, i» %'m txperi^ ^ats of 
tiM teTostlgaters . lioiislQg la 
galTMilze'd trm mlm eag^a., th® fetatog of lai.pa» farrle 
0li3.»Fl4®.^  sn4 the ttse of ©opper-eontmliiatM 
wst«p foF wasftlfig. eages aa€ ilste«s, wotW all ten# 'b® 
lii0r«a.»® t-lw ©opp«.r Intake. 
Ptirlfidd Irw ma ferric «lil#rlds, i»h«n fe4 tally %© 
either tmmBX » aniale rats at a l«wl ©f 0»§ ag« to 1«»-
eopp«r ®llk, pi^ tt©e<l m nmem aaemle., flais fact 1b eoa-
%T&ry to tbf fladings of CttiMltigliaai C13)# lltete©!! 
SsteMt ik3h Mlte&tll aM ?aagto (44|,, Mltelitll Miller 
C4l)(42) .^ Bsard »id W^mtb (SH^HT)* Sfiard t3.)* Bpabkte md 
Waggoner tl7)Cl8),. -aai DmfelciR mm. who- g&t 
a@mal rageaepatioe ®i tfe® #f 0-#5 of pur® Ima 
t® a l0»-e®pp«r foM, C@ftsla luTOstigmtfsrs,!. aaotly, 
Br«¥i5:iii auA. fags<»3i«3r (171* lyei*® aM B«mrt (45),- Be-ar«i.p 
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days sg« if«re trm tlie. growing edlsay put m 
tlie diets wltli-iOu:t prtvl©«sly toflng Men rendered aneal©, la 
©Mer to Wile oat my abaopiiallty wlilcli might enter in diirii^  
tto requlpsd protuee satrltiofial aa€ala» 
fhi- oral aaalalstratisMi of w&rlmB «l«mstit-s to ansole 
rats on a low-e0pp€i» milk and Iron diet had failed to ln#r0a-s« 
tiit- lieaogXotolnt value, Ottter lrivestisat©ps> previously osb-
tlofiea# hafl oMalmed iwaat&polesls wltli tiM.saae eleattits f«d -
al€ing with a low«#®pp«r aM Imi ratios# In wim ©i taese 
eonflletlHg QplnXtms-  ^ It seeaed exp«ai€at to tejset the ms---
talll« salts liatr®p«rltoneallj aad In this w.^  men^ome any 
-0-f pgor abs©rptl0a fma tiit« intestinal tra<5t:, • 
"Witleia nlgiit prevail in severe anemia. Rats w&m tmni. t© a-
tapt th€"iss«lv-0fi 'v&rs w l^l to Intraperitoneal Injections, 
wla-ea the solatlons of tti« selta wmm n^t highly- aeld, aaft a© 
Mtoneraal eoadltloas war® apparent# fii« Msal ration «aplflf-
@<1 #c}asl#t«d of lOT»e#pper mills: ijla-s 0*5 »g* of iron as fer­
ric ebl0rid€ adde4 dally* Qmmp'&vmAB at nl.ektl-., zlae.g ge-r-
aanl-ua,: m®igane-se» vanadllii% anwul#, -%lt-anlttis,t. 
ffisreiary.,, rtttottlw  ^ and eiirmlua  ^ Injeeted lntra.p«rlt.dii«sll^ » 
did H0t mdum tlat ««verlty of tiw onmmtn$ Jwtrltloaal -aa- -
#ala. Stiyitrt-g 13 t® 16 IqcIu-sIw show timt eoppsr was tlie 
rnily eleatnt -t«stet tliat «tar®€ anesle rats-.# It was of !»=-
terest t# uot* a prlaarf st l^aalatlon la %im -cast. arssat©.. 
- 78 . 
It was of short daratlen aad omli. aoi W proljwigad 
Xrnm's ia %b« aao«i% 
P«t8s md fMTolle (25>(a#),^  wmtm&km, ma Sa^© t5i)# 
Okagaw« m& fatsui  C4€|^ aad l l i i ty (151 CM), 
St-ttsMy CS3) i^ p0i*lsd. teewftglobM r@g«mi*atioa .wMn %rm is tiw 
«a« s«ptl9»at«d wltk ©ss^faia wala#- fff p%@-
afglnine,, tyrosia©,, and aeld W«JC» 
ft««d ms ^e«otiiil0s» Drmbttn and llllsr jht;8tulats4 tfet, •S^» 
matim &f pyrmM r%ns^ trm Ite# -sialas.meMs. wiii€li wotilfi f&m 
tl« gfmp i'a the htemoslsWa aol.#culi.»- fMy %€r!»i4 
It pfTT i^0S€s«-ffts,. m& state4 t&at glutesto; aoM fiwatd tliS' 
rlmge mmt readllf, and -wat tfterefo-i^  ^M.-.aoat r^gemeratiir# 
:#f tfci® aaino s#ids* Milk was «s«d as a basal mtliwi "by 
Bmblcln and !Hll«t», who ©ontend#  ^ t-liat i^ s%ri«te€ %©• 
it aim# did '9#% f«©#i¥e a stiffieltat maoimt of 
tyroalfie., and glataale aeM t© permit noroial ii«siat0pol«sls, 
btffc %haM thM aMitloa of ?0»0 «g*- @f- my of ttiege a®In© aeMi 
%& & «llk m& %tm jmtloii mad© a eoapltt® diet tor fcieaoglobta 
F@g«tttratl9a* f&.« earros in shartf 17 Wbxm ttet tyr0«ln©,; 
try^tophaiit#, .  aFgtalM,- glatanilG and aspartlc aeld,  
wten fed at 100.0 ng,* lawls in m Im-'QtsppeT silk and li'oiJ: 
tiet* Aid not rggeu^rate lisat^loMfi la aueiiic rats. 
trm -m^ e®ppi-F tev© shown t© b# ess«ntisl %0 kmp-
«-p noraal hem i^^ teln Xmet ta ths aalmal botij*. laMtll, 
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aiia lart {6$} -rsforfeed oral. i.«-ssg« of 
tren %& Q*3 »€•" s®  ^ #o|3p€r %© tJt Q.#05' ag-# tm %tt®, i»at-#-
llt-criusll and MliMi' {^2) find tut ©ptiaom trmJ. ^mam  ^
0.25 agi aloag mtth 0-,l ag. <sf ai«pptr» Tlitf «l,s& stattd tlmt 
fe&e d0sag« e©«ld !»•# ©at dswa provided 'bisi iP'on m'sm 
mad also tliat ivmi eoaM dialfiislsefd If tlii 
mpp&r l€:y«l wsTB ^aisat,,^  la ®3^®r t@ oMala ©ptisiiw a«o«»lis 
immas&Tf for nowiaJL .tettaoglsMn F9g€aerstl©ti. Sine# t!i® aat» 
aal ^tAy txe-i*t%$s a l®i»ge p&vtlm &f %ii« lttge$|ed $«pper aiBsA 
tT'm.^ . It was tboyglit teat lii%Fai«-r3.t:©a«i6l atotnlstrntlen 
W'OttM- asm nsaFly sumt the a^toliiit els-
«€ttts« T® a©ewplis1i this, irsa 4ftsag« waa M«M. 
-CroQstattt ami f#4 as tli« cb.l©rld« lii' low-e0p|»«F milk,, 
the faffing amoants «f -<3.©ppeF as c-Qpper sttlfat® m^m 
Imtmpsrlteutally*. wiiiiB tte Iswest Itwl #f oop^p#!? tltat 
•weald Ijrliag tlit tiea l^alJla t© a n-omal. lettl was fowiifi, 
resttltlng copper falas was MM ©oastaa'fe and tlie trm. mm %m-
J«et6a la failing aacmmts, . Slmrt# 18 23 laelaetv®  ^ mitm 
%h&% O.OOt Bg. ©f e©pp€T a» ©-o^pcr sulfate was neeassai^  -feo 
hrlns, the ftsa-csgliS l^Q l«.wl of aaemle rats t# 15^» altia^ugii 
O-.-OOl fflg. 9f eopper wa# mfti^ lm-tA. to stlnnlate ytg«ii«ratloTi# 
It was ©f liit«r«st t© ii0tt that  ^ eopper l«wl -®f IJ..00175 ag* 
t® pai«« the hsaoglffeia vala® to 1S,5^» mfter wM®li 
no fiiFtlitJ' galtt was pos»lM«, altli9«s& tMt mimal9 app«a«S 
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la a aaiml,. ««m€ltl0ii, 
Ptfrle elilorM#,. If liij.eet«d at a 0»1 ^ ag. ievel.^  ea»se4 
na-eFOsls at tM point e-f tajsetlon «»<! sdlse l^oafi ©f tl3.« ..la-'. 
t«3t;laes to tltt perltousaia  ^ »0 that It was n&m&s&y' %q us« 
Iron l» tim f.or« ©f feha eolioidml l:i^ droxia.€ fsr tejeotloa 
^urpmQU-*. Charts 2? aad ZB show that 0%002 nf.* of mppQT 
Iaj0<ite4 Intrai^ erltomally with 0.#1 ag« of Iron art th« Im  ^
sst dosses df thse« tlsnents whleh will Qlm mmpt&te hfn©-
globla regsatratloft# fh« salaals ,sht»ta a aowai* hsalt&f 
®®aa,itioa.p. aM tte« 4ar-&»^€tat@4. m«e  ^ which had faiied m M-» 
0omlhg mmi&f regained their natural eolor* Fsaal«s r«pr©-
ta glw -noraal litters of llvlntg j.^ umg* Sronth mp-
proaehed the aor®al imv a mllk» cdp|»«-r» aasi Iron diet#- AlX 
®f thes« ©bstr?att»s teMed t© Bhm that tht rats w-t-rf. get­
ting fttifflsltat eopptr and Iron t© carry ^-oa a normal life* 
ftir© Iron tojiseted ImtraperltoneBlly, -either as ths. 
ehlorld« or cltratfi.*, st.laalated heaatopals-iiis Ih meale- aal-
aalSfc rigtueratlmi *a.0 tt©t eaapiete,- a»l after th# 
fifth mmk thflf mffemd. & de-cllat re suit tag la death du« %& 
mmmtmrn Ftrrle %dr«El€e sasptnsloss.^  either fet or lnj#et€4j, 
ha  ^ HO reg©iiteratlv« valu##, although t^y did not prodwe#. ln« 
Jurlous tffeets Iti the rats  ^ On th€ oth^r haad  ^ ferrle chl®r« 
lit la aqae-ous s:0l.ytl©as ©awstt aettrosla ©f tim s.kla aed iift,-
hsBlmiM af th« lBtestln'8.B t® the p€T%%ommm.* lamltloa was 
prsvalent  ^ «fp«0lallf at ths 1,5 ag,. Itysl, Ferris eltrst® 
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mr s -glyee-rtKl aal»%icm of ferrlo elalotplAf prwlftM a mmrm 
0f li*0a wtilch did not gl¥« appartmt tatrtaffiital sffeets dtt« 
t0 feut In n&m ©f lots did the grew 
ao-i»fflally, Ciiaptg 24 ani 25 shot t&at 0*5 ag* of purified 
iron Injictta tltlwr as tli® ehlorldt or eltrate, gave a 
aaxiffiiiffl feeaogloJiiri rise to atjout 12  ^ la a pertM «>f Bix 
w€@.l:s, taM^atlas aa Mentloal h.#aat@pol#tle a«MQfi.*-
Castl®, Heath, an€ Stra«®« Cll) f#»ad tbat a large per-
©sntag# 9f tbt ®as«« of p€rnl«io«s  ^ariesita 1ft mm siiQw«d a 
Im bf4r©ehlorl-a aeld ©0n©€ntmtl©a In %it& stewaeb, eonttats.., 
fr©ffl,tli« €3iperi®«a%8 t®«erlte®d. te Qtmvt 6 1% was obfto«# 
%hm% 10*0 m* of Iroa as ferrie elilorltt -glwe-ti. ©rallf tld 
not regenerat# Ijemoslotelriif .aUdneiigh ttif soluti.on was s# m%& 
as to e©ag«l:at« ttie mllte, Ala® tli# f««Slag of aaln# aeids 
to feydrtjetilorle ael^  g©l«ttosae dl€ nm% stlmiilat#, tomatftpol-
-«sls» fbess fa-etB &hm that the feeding ©f t^dro«lilorl<s aeM 
does not reileTe a«trttioasl aatalm  ^ Sowefer,. pum 
eWlorie aei4 s l^ntloas, •, intr&perltoneally Jnjec-|«d intm 
mi# rats r«e#lvlfig a diet of i©w»c©p{5€r allM wltli tit^feer 
ferrit clil9rl€« ©r ferric ii^ 4r®KMe gave a riet in 
til# fa«iiosl«l»la t"alii«, Tim Inprovtaent was Irausltm'! C#!ittrt 
2€} and reaeHtd: a aaxluMm la f^tir w««te» after wMefe the 
animals 4tfelln@a <it«t of .stieaia* ftie ItisoltiMe f^rrte 
1^4r^asS.€« the »ma« In^rfjiremeat as the MgMf solttlale 
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f«rris mMm f«t M t&s allk #.lwiiliss#mis  ^ *i%li 
•a«M 
F*j?rl@ adminl-attrfli lati»ap«rit0a«alif 
-9p gftft ao*«l mimm mtlk v%%% 
mQpp@T sM«€. -^g siilfst-t was f@a* fh.tM axpsrlatat 
prw€4 %l*at ta i^afcls ti*<« bs atlll.g«€ fey tl» aal»ai 
t® teAiM A ^mpmrlsm of fat iismi>s-l©bl« 
@apr«a-- la eli«Pt 2t- with %it0@s mt «iar% 5 a 
mpM ftrrl© was sstbg%it«t«-i far 
f®m@ m ttot: €%petimmt* 
Immlu'bSM mpp&r ^oapoas^s inel^ tag. mpr-$M- saif 
#afr#»8 caii#,, sm, ©aprai^ s *i3,«s $m» 
j-8@t«d tilt# aataie mts f«<l -m l»-«opp#r 
«iXt wltM twm mm md4^# mm€ m%rl%lmw3. 
mmnlm* f@aii4 in #ten,s 5-0 #i4ow«-€ 
-edpft-i* in tte f«pa ©f -s salflAs- faur %ta«-s 
d#ssgt mppmr It peasitei# tlmt tlw B%m* 
Mlitf #f oopptr attifia# aigtit a««©aiit tm tHe dlffeiw-Res,,. if 
%M mm- mqu%m4 t# &mww- i^ It -eoppe^r em  ^
poaad pMpamt-off t« it# tn-t lit mail <m.# C-apF#®#- ©war, sit&si' 
a* tlw mi€« oi* gmw wttti suprie 
ttois timt slWrnr tbm hMj &m midtz€ mop"-
p0r to m sts%«, mr tftat m^waieat' e®p.p€r mm faa#-
%i«i to asffltftlag. li^  %m f^m 
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fM- wsrk of (27| shmei. that the f^strmm 
of -Q#i>p#r md %rm &mm&% M for lismoglofeiii f&rm,'* 
%lm. in rmt-s, II® t&at stallla« salts &f 
tlitisr <w asngsa#®®- s«ppl«meu.tefi f«r»rl0 e i^ilerlfi# in 
MlMimg hmogloMn  ^ Beswlts whmn ia Qimr%B 33 8n& 5  ^ €o 
»ot ©oifields wttlt lilw d&ta s«ti3iiit%«€ fey Cl0»rn@r, for whea 
thf- a©ll«Ma1. Hyarsxide# of sapper aftd iron wn «ltli€r fed 
or intFapa.rit0neaH;y, a- n-opaal SaeaoglotJla l^ vel .uae 
attalned* HosevePji. optiaaa S.aj«et«d «outtts ^fycepptr sal-
fate aai. 0-011 cjidal ftrrle hiaroxldt.^  .as sho^n la chart 2T#. 
w-twli*ed t«@lir« wtsks to "torteg t!»s keaogloblfi t®- 15^# wh«i?»a# 
t&® ©abstlttitiom of «apptr sulfats toy. eQllo-idal •«»prt:@ fef.-
<lf»oxld€. slewed Ao«a h®aatQpt»t»#4s.^ . s«. tlaat ©Igiitaeii w€«&b 
mem mmsmry prtjiue# tue saa# Fsstalt^* 
1 ooapai^ lsmi of thf snalytleal tat a prassatsd .in taM« 
I wlt  ^ tlmt of %&Mm IV «li«t that .aalmals esyi be made t© 
d«pl«t« Ifi a TOasare ttJ®!*- eoppei» and .stcrte by wltii-
holdlng tlieg« j^ltmetits, fr:oa tli® '.basal Atet-# Tstol-e II 
m% tiis faet tliat iatPapei'ltOMally iaje-etefl. Ircsn 1b stoM€ 
fey .sattml #. ant t!mt %im mppe.r eostaiit falls t& a 
lfi« level wh&n imm&gl&tln is t^geaerated mpm. a l©w-.e.op-:0€i» 
®ll.'k d.iet, Im taM€ III the Jjpoa storage Is not as- gf^^at 
wl»ii adainlstsre.d -orally sM ttm tnt-rap«rlton«al toydp .^-
ler^lo^i.e meld i.a3s.etlofie not l^ei* t'as eoppep ©intent m 
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SffliARl MB SOMGmsiOSS 
•mMmi.m tot tntii»4 « jmrloA ®f 
#lx .w«©ks la Fat®. lisa««d tn galvstisa# troa miim €ag«#- wltM 
mA fe€ a milfe t4«%* tecais €©«:« aot 
$M elghtmm wmks if a pm ©f «la«iriiig-s Is Jtesteat of a 
.mrmn sla» tt*# aalaal.# a%.illst tli« wxei«-t«4 ly®a 
•aad BW€r md pvtr# 
larh»$ ailte Is mm m ia 
m mm%rl%tmmX «%nm i%.m m'&ppmr is<m-
ts»t.of :0»4 ms» Xltsr 1« Mgh faoagla to gim pai^ laJ. 
ap&M&l mtXkg, mlMmQA lyafeo glass 
«©at®in« i^( wltli « av#r^« mntmnt 9i 0## m* 
ittsr toratsto# m #yi00««.fif«3. <l|#t f#r mnimmlw aset |b «^ala 
trta #«lts will «©% T«g«n«pat« h«a@sl<?teia 3tm aaea-S.* 
m-l@ wtmm ie€ m% %mnt  ^ tlwt# tii« &p%imA C%5 w&l 
a^sagt.#. 1»«TSF,> If 0.»5 lig^t sf ir®« S8 ferrlt «lil©rS.'ll« pla# 
•0#0S ag* ®f ecs-pp«y as #®pp«f salfat# is «^-dM t.® a patt«i of 
l.®»«e©|jp«-r e«ipls%» i«g€n€rati« w,s«lt s" »f 
furtfetWKiBiar- t.l*« s^-«d ©f immmtmp&lmlm ts Ime2*6ass4 
"by a««iat @f mpm^ %^m%6€ vhm 0«5 ng,. of irta a# 
ri0 eM.@-rM« Is f«d# f®r If tim- mpper is tn©f«ik«»€ t» 
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•0«5 1^* a noTmssX. ¥8^«« pesalts ta two wes-fcs* Oae 
mllltgrma as eoppsr sulfats will glw tto® saa# w-
emltB s« 0#5 us* of ttet tleatTit.. 
e-0fapo«iid0 of tl%anla#ar- ajaag«a«f®.»' vaasdiji*, 
»p8tBi«» g '^manlfflig., slue, ©hroaltta, tla, aer^-ury* sdfoaii* 
.@a€ wlm f®d tally at IstsIs #f 0»05 ©r 
0»1 ag», .0f tis® #l#»€nt with. 0.«5 ag* &f lic^oa as fsi*-
fi® eblorid© la la»»eopp«r milki, ie »o1 ast at -iisaotlni©a« 
lelt-her slae a«p aagnsslaa,, -rnhm a4d«i m%. I««l8 ef 
€lttie:r- 0.«5 »g# l«0 ag# to- -a basal retina of l»-0opiJ«--i* 
ailk aa4 iroa .^ fctsstsiis ttef mgtt. of tt«tritt0iiml antmis# 
£©•«;, 1% IM emeludS'A tliat tUe #l,0,aeat.« z%m- m& »«g.» 
ittslita 4o ft«t i*e1ii,ay€ tieaQglobitt formation*-
Ittti'apti'itdasmlif laj«©^4 taorganl^  «o»p-oiiMs -&-t nlefeel# 
:iiR% gsmmiair.,. aaaganss®  ^ T^atiuas#- arafiilt-, tit«ii-'ltt%. 
sufltatwRis- m9w&wr$.^ , aa€ eliFosliiffl *111 n-ot em»g« 
htaoglflibtn, for«atlSRi. Of all t-lis el«a«n%« t-seted itttiaef  ^
OFsl #1* in^rapfirltoa^sl s^ratolstfatlm witk saEf-fle-ltat tJ*« 
opsllf# ©©ppei? «-aB tb.# only «lsa«at wMoli eotilt • -
supplemeat Iron In fei^ aatop'«i«sis. Qinm aoae of. tii® tl«»@ats 
mhl&h imT© a pertodi# yela%l«islitp t-© eogiper «ga« replae®: 1% 
as a supplsamt ts irsa ia li@!i©gl®l>la t% is 
-«««ltid«t that eopp«r as©«tpi«s a tt-iiit«« p®slti« la this 
&pm%m 
ftot ^taitlen ot tjroslii#,*, argiAinSt-
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aiet mndemd n&rml In si^  wt-sks aft#? Ijsglafilng ia-
|«etioa«.* FuTtTam pwmt tim.% tUl® i« giia®^«A%« iM ttef 
£m  ^ Itel dark a3Si«®l«» Havs, fsiet la «»l#f aw« 
%©• f'sgatn aataral ^rnA 
ta&ea plae#* 
PsrFte liy<lF©xid« ,^ tlthar aS' a #asp9iiai«i & ia ftollaital 
as a 8mm» of iron' iw mami# rats 
wMa iaj«©tei tetr^psrlteiie l^y, -tf saall awoiiats of e#p^per 
a« eiminlsttre-i; at the sam tl* ^  Sit|tetl6a er £etaiag.«. 
tim Iron mmf f«4» aai ieQ^p«:r giv«». latmpByl'-
er 9FaHy td 
0wpf*l#'malflte-j ^14#,^  ^ aat 
mprm-B iMM# a't*® all las l^ulsl# forsa of wliea 
-lfi|#©t8t int.# mmi,@ i*a%s fed ©n a Xm»mpmr Milk aad ti»&a 
dis% will mm Vm mmmim* «@t mm amlisfel# .«.# 
mppm im t&# f5i«® #f %M SQ1«&1» smlfat«.,» stii^ - s laager 
tiip .Is. t# tetag Iwftfe a noraal 
mprie -^tmg wltfei: esUo-i^ al 
f«3?rta la mmntw to aii#«lie- pat« on m i«if-
mtlk will lr.las t&s lismoglobiH .val»« tt> msmal# 
•rnmm ^mpoxmAe wUm lii.|«0t«t tetj*ap€Plibmt.«i.lf 
If 0Vtm anmlet at. 4ailf lemlB «f a,*00t &t 
©•opp«t* aM 0:*Z fflg. #f ircsa» M.m<&veT^, eellold  ^^Qpp#!*' mA 
%rm mlm%lonm giv« a, aXm^r mts of tlma #» 
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file writer wishes %q sEpres© fels gratitude to Prof«»s€iF 
f» 1., lelaoaj^  mt-lring ©9$p€i?att0a sad 
has ami® tills wofli -pmnl'Wle* To the aepaFtmsBt o£ J>mlry 
EmB'bB.MrSt apprs-eistioR Is for favors gmated. 
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